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(e) ^^^^HI^T^ S d*o«**MtSr^^ I 
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It*#*l] (a) 

(b) jEim&m, 

(c) m%m. 



(d) ^laotitifMM 

Hfci] 




— A r 3 ^L, 

^/u-StSHtK C.—C a T^/U-Cl — 3|liatft$tbT 




fi C CaT ypa ^ 1—3 ^WMtStiX V t £ 
^) T:'l~3[l]©^^fLTV^T 1 bJ:l/^^-^XHi~- 

m{3\ O, l s 2, 3Xtt4£^U 

xr* — (f ^ — * ^ 



[flS3] 



Xf2 
[ft 4] 



8> 



R 5 , R^t^Rr^ SlM^StLT, 7K^. '>7/, 
-S (O) ,R«. -Se (O) ..RhX^C.—ChT/^ 



1- (ch 2 ) -Phi)t<fic fi -c«7y- /vc#>£ 

- C 8 T /U-^r/K C«T ^3 *r ^(i^P ^Vt 1 

9 tiu -C (O) RnSr*U Rufl d~C«77w* 
/K Cs-Ckv'^oT/^/K R«n — ORuXft— 
NRwRM"Ci;S w hi ^ S "C# N Ri^ RiWRk(1 
Ci*^C«Ty^/K Cs^CiiS/^ P7^K Ce— 

c^r y — /uxf* 5 ~ 7 *©flw^*r*tpftfti & L < ft 

tt* C 1— CsT A^UXf* C 1- C«T ;l/3 ^ 1 — 3 
©■Jft^ttTV^T'b £<> &3V^ -NR«R 9 ^ R 

-CH 2 -CH 2 -0-CH 2 -CH 2 -X{i-CH z 
-CH 2 -NR 5 -CH2-CH 2 -, ^L<fi~CH 2 

- C H.- O - C H.™ C Hz— *:*i-3£Xfi 
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HSaC*:*U ntt. 0, 1, 2Xtt3S«U Ztt, 

Ci— CiT/i^/K C.-C^^r^tK 
{3 7 3i —JW 1 ~ 3 [eK^ £ tlT 1/ X V * Ca— CoT 



Va 



(Ri) i U *X (Xte, SO.-, (p-Me7x^) 



nnfc°n— /[/ (DPP) xi/^ l>p/l/^^ty 

[fi#f 2 ] if i fegt^fb-a^ i xmn &-§^ 
Kb 5] 




H-l 




SO2-. (2, 4, 6-h!J^f;V7x^/V) -SO2 
-CO,-, -SOi-X^cr^V^t) 

^>ft^T*&<5/5\ (Rl) l«*Xt (R^) lur^Xt 

t«*ttT?ifeor, (a) SyiaXttVIb 

Kb: 6] 




Via 

R.&tfR***, ft**! 1 "C^ft Ufc k *3 *) X*h 
Ha n^P^V&*r) (DDPPlIM*^ 
f:ii(f»T;>HNR B R,, ft-^HSR 
«t)t<fiHS (O) nR s , T/l'n^l/HORi.K vHr 
V--KR* (O) „Se-Se (O) »K»X\ frti L < f* 
1. 2 : 1—0. 8 : 1 XttR«^Rii:lRlC**«r*rt" 
1:2. 5-1 : KDDPP VI a XttVI b 

tflsftSSU 1 ^A'&fc 9 il» 0 . 1 — 15 ^-/KDj|:(D&fc;fc 

t£&tf>#£T, if 100-22 o^^MERt^— JK^ 
1 0 0 — 3 0 OkPa^JE^-Tr&ySU I^Ciotli* 
• fehfcft** V a X(4 V b «r«tt 5 ^ i (b) #C 

tc N »e>tLfcfk^*vaXH:vb oi*«2-e3aart-5 

fc*3<3) trSS-CML^rot,, IB-XS-e, (b) <D 

ftua-rs^tt*:^, (b) wjB-iat?. 0&ks 



(R.) lM2 X (X(3\ SO*-, (p-Me7xx;v) 
-SO*-, (2, 4, 6- b y M^A^y=c=- /P) SO2 
-\ -C0 3 - -SO<-X^P^>^t) 0^0 
y>{fc**"T»a!>5*\ (R0 ***Xk (RO wXi 

[fMfS4] (a) »fe$ixfcjK^**BB»o± 
IMMatO. 0 1-5 0ft%^ |jt*llie 
t©f*DPP (b) 3*fe$*ifclK# 

^-MMf^^ft^SflC LT99. 9 9-50f 

*%©i«^F**BBt» , ( c ) mmc «t % 
[ft: 7] 



f 




(5*#U R,Rt>*R 2 ^ 2l«iLT, C-C^T 



/U-^r/K C,-C 3 r/^t) b < l*A r 3 T* 1 — 3 mm. 
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&istix^xi> jzi^r y/OT-cRiR^- (ch») ■ 

— A r 3 ^t, 

*tA'&&ti>\ Cx—CzTJl'ZcJl'X* 1—3 m»si$nT 
I ^X J: V * y ~/u£St U 




teC,— C^T/I^^T* 1-3 |§I«8l$;h/rv*Tt> X 
mfi % 0, 1, 2; 3Xte4£^U 

Ms 8] 



^ > U < fi7 m^/L-T' 1 — 4 IHIi^nt^T t> J: ^ 
Kb 9] 




[ftio] 




/np^V, Ci~Cr,T/^/K — NR«R 9x — ORio, 
-S (O) n R« N -Se (O) nRsXfiCi— CsT/l^ 

R 8 &TJ«R 9 f3:, S^aitt, tK*x 7x^/K Ci 

— CsT/l^/K C 5 -Ci Z '>^d7/^/K -CR.R 
i- (CH 2 ) .-Ph4>L< JiCe— C«T y— /Ut»fc5 

U WW*, MM 

» & * 9 s p h , mr » -AsRimmm*x&* c . 

— CeT/l^/K C »— C«T =*r S/XI4^p ^V~C 1 
-3[U»&£ftT^T& J:<, &£VM*. R^O^R 



.f* % -C (O) RuSr*U Ruf4* d— C.nT/i^f- 
/K C^C^^ar/^K R.«, -ORuXfl- 
NRnKi^;6lt^, Ru, RiAtfRnf** 

C^T y — frXte 5 — 7 wiS^^r-g-tria^P tKtt 

Tmfmmm^m&mu mw*, mmw^t^mcm. 

**, c .— c«r /u^uxttc .— c a r /w=i ->-e 1 — 3 

-Ca-CH 2 -0-CH 2 -CH a -X(i-CH 2 
-CH 2 -NR S -CH 2 -CH2- N ^t<(i-CH. 

- c h 2 — o - c h z - c Hi~&^~t^.yj<-z?s!k<o^m 

3S5&g&^U nl*. 0, 1, 2Xtt3«U Zf*. 
Ci-Ci7/V^;K Ci'^C«77l'=»*S'4>L< 
>U-C 1 — 3 HlB&£tLT^T t> £^C 2 — CcT 

WSttSS^7^*/V'*r*Ci" 0 fc^U R 0 tR7t/^|WjB# 

fc" P CJ b° C3 — 

[oooi] *»Bif±, (a) mm (ry-K) , 

(b) IE?Lfi^®, (c) 3£ft/i s (d) i^taot 
liWiSiftV (e) (#y-K) €rr«J«W-C 

III 
[0 0 0 2] 
[ftl 1] 



(5) 
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[0 0 0 3] RiRX$R*&. SVM-#oz:LT, 

d— C^TVl^/K Ci— CaTVl^/l^ b< fiA r 3 T* 
1 — 3 0®^:^ ttTV ^Tt^V^/y /VXf3- C KaRi— 

(CH 2 ) -Ar^tU RsRV^RM, SHW^&i: 
LT, ^XflC,-C,T^^^i-/0\ C.-CaT 
jv^jvx 1 — 3 mg^ £ v t> J: v ^ ^ 
U A rate. d— C*T/^/K d— dT/l^^ 

AP^Vt) U< te^^^yi/ (d— dT/i^/KXfi 



C i— C «T /l- n af- 1 — 3 01i £ tlX ^X ^ J: v ^) 
"Tr 1 ~3{Hlg^cS^LTV ,k Xt><il/ x ^ 7 ^^ :1 /l^Xte 1 — 1> L 
<te2-^-^^^L, rnf±, 0, 1, 2, 3Xfi4 

[0 0 0 4] 
Htl 2] 





[0 0 0 5] XttS^PS^/k, d— dT/U-^/K c 

[0 0 0 6] 
[ftl 3] 




[0 0 0 7] 
[0 0 0 8] 
[fl214] 




[0 0 0 9] T?&0, Ks, Rc&U'Rrte, 3LV^^3i 

NR«Rs, -ORio, -S (O) „R B> -Se (O) » 
R«X(iC,-C 8 7/^/Ut)L<{iC ! ~C 8 7/L'=i^>' 

&t^R»tt, SVHd^LT, zkHf, 7x^k d-C 
aT/l^/K Cs— Ci2->^ pT/I/^K — C RaR< — 
(CH*) ~Ph^t<{iRn. (Rwfi, d— d<T 



&f3\ d— dT/l-3VK d— dT/^^>Xf3:^n 
^VT;l-3is]g|&$;fr/C^T^J;<, ifoSlMi, R* 
Jk&RMs -C (O) Rn^U Rate. d— 
T/l^K Ci^Cu^Pr/I'^ R.o, -OR12 
Xli-NR, :i RH-efea-^m, R» 2> R. a &tKR 
ute, Ci—C^T/l^K d— Ci*S^ pT/^/K 

Co— c^r y — y^xtt 5 — 7 m^mwf'^^m^ h 
3i^fpiwfj/j;t), rci-cry — /u&uqfiwt 

^Kfi, Ci— d/VI^/t^ttd— CzT/^^iyX 1 

— 3[Hl^$^LTl/NT , bJ:<. *>5^^tt, ~NRbR 

ps^-i/^, -ca-ca-o-cH^-ca-Ki 

— CHa— CH2— NRs— CHa— CHa— ^ »JL<fi 

— C H2- C H2- O - C H2- C H.- ^-fiXli Aft 
©W*atSaKr*U 0, 1, 2Xtt3**U 
Zfi. JtM§£\ d-dT;U3vK Ci— C^/^^-y 
t> L < teV 1 — 3 \e\W&£ tlX\, ^ fc J; l^d 

^ft 9 npt c p^ (DPP) ^.v^ hpyp 



[0 0 10] M^^y'cD^l^^ bn/u^^-te^^^ 

h-^mmm^mt^hf^, mm*, ^^rnmm 
[o o 1 1 1 #«»**it«:«*r5*«3:^^ 

Fa/^;^ty^ (EL) *?-f±, fcfc*JfAppl. Phy 
s. Lett., 51, 913(1987) ^SB*feStt"CV^5*^# 

) m (fcfcfctfj. Appl. Phys., 65, 3610(198 
[0 0 12] — f*feXI±Hrfe<o*4:3Si- 

5fc«e>ic«:, *3if**t*w iftfextefr&o 

a^Jte ( r**y*j ) i-ft^fe*»*^tt« 
[0 0 13] llteXti*fe<o«K©*«:3Bi-S»ftr±fc 

[0014] JP-B2 2, 749, 407 (Pioneer 
Electrontt&Nippon Kayakuft) fik Mil^tTN, 
N' (2, - 

3, 4, 9, 1 0— ^<!J \s*S*Jj3AsR*is^ K£1B*L 

$>Z>2 7ed/m 2 U/^&V\ 
[0 0 15] JP-A2, 2 9 6, 8 9 1 (Ricoh) 

I*, IE WE, A«S2feUfiE««ii:A««i^lW^fiy»S 

p -Mt&m * stum t?*> a o 

[0 0 16] 
[fcl 5] 




ii 



[0 0 17] YJtOT.tt, SV^»£LT, @ 

^xte^ffik<^T/^/K o T/u^^xter y — ^ 
*«:*u Y 3 RtKY,«, sv^«5tr, fornix 
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i-ftfc^, x}it'<t^r«^ii, (a) 
Y:i =Y,=>^-efoti> y»=y 2 =p- i-y^-efcs 

(b) Yi=Yi=>^T&t>, Yi-Y,=tK 

*^fosfb£$u (c) Y>=Y*=**-efe D , Yi= 
Yi^p-by^-e&aft**^ (a) y 3 -y,=Yx 

L3&*^ft^**f JP-A2 
5, 5 3 2, 6 3 3 (J£AT*T#J!6) P 

w<oiRaatt, dpp iisbs^a-efltfflsnrt), -r 
ft^hy* (8-t Kp**>*yytM ta-^^ 
a ( tai q 3 j ) ©asdtn«:L-ei*, WttfAktLfti^ 

ZLtit^t^ JP-A25, 320, 6 6 3WJt»^j2 

[0 0 18] J P — A 2 5, 3 2 0, 6 6 3 (Sumitom 
o) 12, DDPlb^O. 0 0 5-i5fi»t(Z) 
3&3fo&R&$tr3&*S & 1 #©Wi»IWK:*U 

#mt^UTl/^ 0 ±^W^A1 q^ftffifcfBtt 
Ul^^/J\ BJ^S^WJ, W^tt*E«2^6>, Al 

[0 0 19] JP-A2 9 00 3 44 8 (Toyo Ink) 
Xfi^^&tJW^aAJg^^^^fk'g^^JKSSr 1 

f^ts^^ftri/^c it ^^^b?> e Lm^tK&n, 

[0020] Rffl^MMrau 99, oil -JS^Wtt, 

DP Pft^^tf^HSEL^Sr^fFW^UTV^o 

[0021] h-y^ 

5. 



[0 0 2 2] ttfe©38#WHUT«:, Al q a £** b 
t L«t, *~rt y Y^Wkk'f* b t LT{£ffl 
t^r^lCj:^ >101m/Wt)(Dil$(7)ELl3fe» 

[0 0 2 3] #fe<D|S3t^KUT^ Appl. Phys. Lett., 
67, 3853 (1995) f4, ^ ]) J^m^W-^ ^ b t V.X 

mm Us 7;y fmvx^v smmfcztfx b t utt 

14, *V^^yir««tt«:frrSi6W*43te<, bfd/j-o 
T^teT?&££«4fci, \, 

[0024] mn^—^t ^xi&m^ztzfrvyjtfacrm 

7 M4— J&tc/hS^ ftfes ffifcfcl43&*fe<z> 

*«i«Bho*«fi5»*4, wtitsfe, ^fex^^o 

\c £<>xmmm%*mmrFz<rx£&mteg:m£ 4o-ot 
[0025] $ ^[c(4, — rt»a»3te*Wc*ae)e>ix5 

&JU*M&<D^m^\>'? bv/i'$*'Z>'X&mgkt2>ft 
#>tcf4, HMttt* «fiXf4#fe(OHfleS# 

[0 0 2 6] gfe^^ffi WW* 6 4 8 7 7 0 ^kfftf4, H 

^BJt^»ife^«ffii-5^i:f4"C*ftV^ 
[0 0 2 7] Lf^ot, *IS^^BWf4, 

[0 0 2 8] — ^^t^/Xf4Z:5c^60*:^ h£>#^ 
td{4Hft*t^^ b^C^lW^^ h 0^^f4S*K 

e?lro«/x*4^o^^ y ^ntm 

^«&^ s «aatJ«/XJ4BBK#)H i: a^i-sft* 
3H£ 
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[0 0 2 9] It^oT, ifrfSmix^ hn/l^^^irV^ 

[0 0 3 0] ft|f©f*|xk^ hP/l/>^-fe^*^fl[) 
#^ttft^f4J£ATtf> £ *5 D XfoZ> 0 

[0031] c i ) mm/^mmm/m^-mmm/m 
tcf ijffi $ n s iE?Ltt^b^x(4^3ti^t> + m : ?-^^ 

[0032] (ii) Wm/ERM^/mtM/Wfflk 

mm/mm uk&min. ^(DmmxiEiLx.&m&ffim 

[0 0 3 3] «liaif4, =t*^=¥— fl^fr&tK/Xtt^i 
[0 0 3 4] *H^4 S l/Ko^^^T^iti-Swi:^ 

6, &U\am*&tittft!R<o4*i?VJ*xXM\M (I 
TO) ^7^fflR±tc±|E|lKfft!««-rSo K)¥I4, » 
£L<f4l~10, OOOrinu 4 9#f£L<{41~5, 
OOOnm, 4 9#f£L<{4l — 1, 0 0 Onm, 4 5 £ 
U<J4l^5 0 0nm<7D<S|fflt?fcSo ^2 0 Onmff>ft«&: 
<!: i(j!M g / A g ^MO'L i » A 1 

1 3 3 3Pa (1X1 0" 3 Torr) X 9 L< (4 

1 . 3 3 3 X 1 0 -3 Pa ( 1 X 1 0" J Torr) ?HK 4 9 
U<(41. 333X1 0"'Pa (1X1 O^torr) ^ 

[0 0 3 5] RMl^: bTf4, KvM±«B«*#T*ii* 
^I^Wffl-. fcir^Lf^M^ fc^x.{4#, « % T/p 

is Ge, GaAs/it; ^M^b^ls fc^^Lt4V>'v ; 
^^Xli^ (1TO) . ZnO/j!^ 

yen— /K ^y^^^^l-^^ £?£L<f4IT 
O. tot t>#*L<tt»Kt ltro^7^±W I TO 

JK. #J^^#. ^M^{b^^U ? ^fk:^^^<tx.t4*^ 

&mx&&m&&&m&<DWfrt i^xmrn-tzm^ 
ta« ^fj»fcf4, ^Jixf4^p^^m^ffMW4t u 



(8) 
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6 w £ t> £ (fc £ X-f£ , Handbook of Electrochemi 
stry, pp 383-387, Mazureri, 1985) 0 ^iltfetf !> "V— 

BUT, #«iaW4r*»{cttSJxfca»Rjca-C5ri: 

&£L<l*lnm~l OOnm^lffl, J; 9 £f 

[0 0 3 6] #*Ut^iaHMIt"Ctt, ITO/A 1 Onm 
(1 0 OA) -1m (1 0 0 0 OA) , ^f,t<l±2 0 
ran (2 0 OA) ~5 0 0ran ( 5 0 0 0 A) WfSffltD I T 
OHt:ffllOT$n6 u I TOl^ffif 

SttHU ioo o/crf«r**.*v^6H. b< liso 

U /cm 2 £ *L 6 „ 

[0 0 3 7] r©J:5ftHH£«\ B fc£ 

X-f^Geomatechli^ Sanyo Vacuumtfc, Nippon Sheet Glass 
[0 0 3 8] ItttT, «m^(£Kfttt$W«r«fcffi 

ISftJi X (*IE?L^ji £ sir*- 6 B 
[0039] £Ktt. 38M"et>*aw-et>^aK-et>J: 

[0 0 4 0] fc**.ff, 

fcirxf^y^uv, * 0 P/ntvy, stfiM^vM 

y sK*— K *° y t^lb tr— *K y tf — ^7^3 
-/k ^ysnfetr-^i^e&So cn^^SWM 
Htt, ±ia^jsfe w i/ *?tit> ^ «fc o rti^i rt 6 r £ 

[0 04 1] N^^^Kfftt^ME^M^ UTtt, i« 

fc^^r/v^ ysz by #A§8?je{fc 
■r jh^i- £ orm^^isft zz-t^xv, ^mm^mm 

[0 0 4 2] ^^^#ttttWR»«i:U-Ctt, 

#b\ ^p^, ^ s&ft^ n 

WXmt£k\ *N*fo fci:MSi, Ge, GaAs^ 

y t° d — /i- N #y r-tr^i^ nzys*??*. 



[0 0 4 3] iilE^W^^-f^^^fM^^^ 
^^irUTt>> 2 0 v.m£k±<D&m&G-?'Z>< bV^>¥ 

¥4, fc t x&Tfl'-to y r ^ y ±m&m. 1 3 & 

*ji>^vj*RTmm<mm?%i4 9 9, 01 
1 -^^t^j^ ^ i/ fc ^ x.tt**fStt>K y 

'jy, ^ j yr-tr^i/W^i:\ ^t<iiMg/Ag^ 

[0 0 4 4] ^UVN^m^T'^ ^?*SsVJ»M& 
^^b< t^^^^A^il^cO^^Xfiy^^^T 

"km*, 1 Onm (1 0 0 A) — 1 //ra (1 0 0 0 0 

A) , #*U<f*2 Onm (2 0 0A) -5 00nm (5 0 

o o A) ©ttBB^BW-ettffli-S ^ t s&s-e* 

[0 0 4 5] -^CD J; 5 ftl»K», ±»Lfe42^l©JCffi|K 
[0 0 4 6] *3BW<o»* Lv^WBB«t?«[, IE?L«i^ 

[0047] mmmm*mjm-z>jfmt tr, ^^^^ 

& 7^'^7-7P^xyh (LB) feft^raSfc 

[0 04 8] DP vik&®> 1 «r*6ffl tt^Iffefc J: 

£ 0 L*»U ioo~400 
t C<z3*pf&«iBJK, -ioo~35 o°c^^rag. l . 

3 3X10'Pa (lXlO'Torr) ~1. 3 3X10" 
Pa (1X1 O^Torr) <Dfe?)R.X$ 1 pm— 6 nm/sec<D^ 

[0 04 9] L3|W-T?tt, 
M^)«BO|IQ-xHilft^««(aew -toft*, ELI 



(9) 
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Uc/j5oT, #^#JI<aj?$£5iim~5 //mtf>«Efflt£ 
*iJIS-rSi2:*^&S 0 «*UV^Jp:$tt x 1 0run-5 0 0 

[0050] ^ tv^-r ^ y^M^t^r-Y 

^^LT^l^MtSl^ DPP I&s 

o . oooi~9o ks%w»«t\ mmtemmmm, 

tztX-^^^^f, b/^y^ drv-U-V. ff7t Kp 
7 h7 t Ko77^ N, N — ifff-zl' 

*/UAT 5: Ks S** o p ^ ^ >\ ^ ^/U^/i^ft^r K 

-tV v^£||^rsr£#T£& 0 ~co£3\ dpp 
£ Its *ft^o. ooo lStro^lTfo^/^jH 

iSoT, DPP IO#*UV>aUCtt0. 01-801 
[0 0 5 1] ±|B^t°V^— V^ 0 Xfi^-\^7"^> 

xt#*«3a£S: 2 & ^efeSN-s r t fr-*imr*& z>„ mm 
t tt, dpp i^*#Pi-s«jKJcpr*tt-efes^e> 

5 y JB*JB©«lf±, *K y K til)* 

45itt©DDP k ^y-^-»-a*j&tj««^u 
T&«fcv\, u^U M^J^ddp i xift 

f&t$tiZ>mJ&ft&9 9 Sfcfctf, *«W>SE 

#jfcVMi«B;<fc5a DPP i©4i*s#yv 

jl^cDDPP i<Z)«iK^{g:v^a6, ^o^3t2W«:tB 
£<B#f;L^*&^fckJ:* 10 : 1-1 : 5 0 <DKMit<D 

[0 0 5 2] ^^-f^y^f^^^r^y^ 
J: o Tfgftli Sr«j8i-S»& £ C J: 5 fc» 



(±5imu&»f>5 MBiOttll. J:5#*L<ttl Orim-5 0 
0 rimOffcH T®R $ lx S o 

[0 0 5 3] jETLK&I LTI3, ^P(D^IE?L^ 

[0 0 5 4] 
Hfcl 6] 

-(-CH r pH-V 

C 

[0 0 5 5] s J. Amer. Chem. Soc. 90 (1968) 3925 \C% 
^^^T/^TPDj^ 
[0 0 5 6] 
[flSl 7] 




[0 0 5 7] Q^RV^QM, ^tlJftvfcmW^ 

[0 0 5 8] N J. Appl. Phys. 65 (9) (1989) 361(HC|H^ 

[0 0 5 9] 
IflSl 8] 




[0 0 6 0] , ^JW<> 
[0 0 6 1] 
Hfcl 9] 



[0 0 6 2] T&^Tifi, til^rtt) 

[0 0 6 3] 
1^2 0] 



N—N 



A 



[0 0 6 4] fr£f#sfe£ 0 

[0 0 6 5] jE7U*^)Ki: LTf£ffl 3;h,Sfl:£*W:, 
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* y =*v— , >r y i/ik&m, ^mkm^Mcr i > 

WfcrfMfc, 1ttx.lt*!, N, N' , N' -fh77x- 
/l/~4, 4' -^T^t^x-zK N, N' -v>7x 
^/U-N, N' — t?* (3— t^/^y^— M ~4, 
4' -^7;/t7x^ (TPD) N 2, 2' — tr* 

(v f -p-Mi/UT^7x^) /n/^, 1, 1' 
— (4-^— b ])JUTX /~7^^/ls) -4-7x^ 

^Vl^ix^/V) 7xs^^^ (4-v^-p-h 

y^r s y y^— ;v) y^~)v*$i/^ n, n' 

ai^i/U— N, N' — (4-^ h3r->:7^— AO -4, 
4' -i/7;/t7x-/K N, N, N' , N' h 
7 7x^-4, 4 ; -^7^yi/7x-/^x-r/K 
4, 4' — t"^. (^7x^/1/7^) ^ 7T/^7x- 
/K N, N, N-hy (p-by/U-) T^V, 4- (^ 

-p-hy/ur^y) -4' - [4- (s^- p -m;/u 
t%j) xt-vm ^/u^<>\ 4-n, n— i/y*L~ 

^7;;- (2-v ; 7x^b^) ^V-tr>\ 3-/ 
V^riy-A' — N, N-^x-^;/^/^ 

N-7x ^/l^77 )V/ < b'Xfo 3 „ 
[0 0 6 6] &£>Mft ^H#fF^5, 0 6 1, 5 6 9 

^»(^Tc^lTV>^4 J 4' -tr* [N- (1 - 

■^-•7^/1^) -N-7x-/^7^y) fc"7^^/K 3fi£> 

i50 8, 5 6 2-^|R^^$ixrv^4, 4 7 , 
4" - h y ^ CN- (3 — ^ ^/l--7ac-/U) ~n-7^ 
nyU7 ;/] h V 7x^7 £ >-T*foS D 

[0067] jEXMmmte, 'PK< t h i m<DiEjimm 

[0 0 6 8] *^#»«HSBB1-*»£\ ***ffft 

»*»^*i*icBi uxismufc^ c*tfe-cawi--s r £ 

ttiEftJlKSlI ZMffctZ r £ SratNfe & ft BffM^f b:^ 
[0 0 6 9] ^k°V=i— ^^v^Xfi^^^T"^^ 



[ 0 0 7 0 ] * u y ^HBr#«*«ir^*18«*«« 
•3 , J: v ) Wmx X *) ItoltteEMk&M &ffi&t 3 r £ # 

6 mkk: RTStt-e* 6 ft & ft t 6 ^ y 

[0 0 7 1] jE7LMI3M0VSft 0. 5~1 0 0 0rim 
OtalS, »*U<ttl~l OOnmO^ia, J;^^?^L< 
tt 2 ~ 5 0nm<D%mxm#l-f S - ^ Ll \ 

[0072] K'THM^^m^HtKMitft i»»a*e>«) 

,t^-.>A (in) &r«:^»MW*s tf^ (10-tK 
p^r^yy' [h] ^r/y;7h) -<yy->A (11) & 

U^tf>t^#s t^f^7^/^^ 7tct^2- 

(4-t7xx/P) _5— ( 4 - 1 er t - y^J^y m 
;u) -1, 3, A-Hr^^TV— /UR^(D~&^ 
^ fc.bx.ltl, (4-tert— zf^/U? *i^/l> 

-1, 3, 4-«t^7/y^) tVxni/yW 
1, 3-fcT'^ (4-tert— ^/U7i=/U- 1, 3, 4 

^im^ TtirX-tfAppl. Phys. Lett. 48 (2) (1986)18 

[0073] mfrffimmte, <bi>i m<nm^mm 

ir%^b\c&r>xmi&-tz>^b-mx%z> 0 n&m&rn 

LBmftbic£^xmF&-fz>zb&x%2> 0 
[0074] 7$ y ^-**a4r4*rr5««sr*ffli-s 

mc* m&mxppft< bh im<om^m^mw^^ 
^zmimmm-tz^bickv, xvw-mxxmmte 

[0 0 7 5] tfftil»f$fj:, 0. 5 — lOOOnm 
COmM, ^L<«l-10 0ninWKi, J;f9^L< 

[0 0 7 6] *—*^S*»*fk**tt. ^ffi^H^^ 
7t<b^^\ $?^U< fi5 0 0-7 8 OrirrKOf&ffl, «t !9 
£?3cU<fi5 2 0 — 7 5 0rim(D«iffl, £ ?> L < I* 5 
4 0-70 Onm^fSlffl-e^^fli^flCSr^S - t 
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efc-T^o tS hiZfc, *S6Wb**f*. 450-580 run 

[ 0 0 7 7 ] *#flrfMfe UiilSv 1>FQY^0. 3 
^ftft-f-^ (FQY) &7F*t (iifeb/^^XttU 

[± N 50 0 0—100000 (^tfiffi^^-^l^ilX^*^^ 

-r. 

[0 0 7 8] #*UV^H»ffi^fi, Ri=Ri-?£>9« A 

0-e&5DDP{^«I, toHff*U<H (a) 
Ri=Ri=Ci~C.T/l^#^"C<fe 9 s An = Ar 2 =7 
3i— /L-X[i^^/^>"C$3 9 > R7=4|if:T'-NR«R 
bT$>I9h RB=R6=7k#"CS>tl, R s =R 9 =Ci— C« 
T/^Xfi^x^K'&SUDPfb^ XI4 (b) 
Ri=R 2 =C.~CbT/^/K - (CHJ -Ph-Cfc 
5 s A r t = A r 2=7x^X^f^<ytfc ^ , R 



r.= R*=7kffre&9, R ; =-SR7, -OR.o, -n 

(R 8 ) s Xfi*H*7i^tt< «y<7(fcH«r1Bft$ 
ttfc^^^/^fo^ , R 8 =Ci~C B T/^/K :7 a: — 
^Xtt*B*fc b< tt««$ixfe»MIWa£X«:Cs- 
Ci2*>^ PT/U^VT'&SDD P{^> (c) R 

, = R 2 =-CH 2 -Pht$)!), 7x^/Wl 7 a: — 
;K -7 ^ /t-Xte C i— C <7 /W^X* 2 HI $ T*ffl& £ ft 
T^T^J;<. Ar. = Ar 2 =7x^XI±l t>b<l± 

A r . = A r 2 = 1 1 1 < (i 2 - 1 7f^$>5^ * 

^frJU-fr? ^ & D D P ^^^^5. 

[0 0 7 9] U P Pfbg* I tt^T^fb^ 

[0 0 8 0] 

Wk2 i] 




Ut2 2] 
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li£#^T*&iy\ *imteb&, >^/K n-^o 
tVK -fV^PtVK n-^/K sec-^/K ^ V 

tert-^/K n— <V^/K 2 — 
3— ^V^vK 2, n— ^^r'V 

/K n-^^/K n-^f^/K 1, 1, 3, 3 — T 

/K n— sec-^^/K -fV^K tert— ^ 
?vk> n-^V^/K 3— <V^/K 2, 2-i>^3-JU 
^PtX n— ^^rV/K n— -O^/K n— 

1, 1, 3, S-zr h=7*^/U^J^J&1j2-^ 



;K n— ^^fvK sec— :/^/K -Yy^'f/K tert-y 

;K ^y^^/K tert— n— ' <!X^vK 3 — ^ 
>^7K 2 , 2 — i/t ^~/V— -f n tVK n — S^/k^r 
*U Ci—C.T/^/M^ ^^/K =*7vK n-^D 

tvuxte-f y/p tvu^r^-fo 

[0 0 8 3] C^C^T/l^^v'ttilS^ that's =■ 
h3->, n-^n ^fy^P^-/, n-^h^ 

sec-^b^rv/. -Yy/l^-X tert-:/ b^rv\ 

n— oh^rC 2— <y|^->, 3— 

2, 2-iy/^J^^^iy, n-^y^r'X n — 
T/h^rv^ n-^-^ 1, 1, 3, 3-^h^ 

^/^M^i/^2-^^/^^y^^ £?£L<J3:C 

n-yp^-y, ^y/p^^ n-yi^i/, 

<5 0 
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[0 0 8 4] C.— C*T V— y^/K 1 

/K l-^y^/K 2— t-^^/K 4- t^m^yuT^j 
[0 0 8 5] C7~C2iT7/l-^Hial^ 'O^/K 

co, co — ^/l/— co — "7 -~ /U— y~^/K — 
A — Kt^Sz/K co — 7x- /U— 3*"^ Z'fi/JK'^ co — y:n 
-yU— ^-f* 3! v-/l-X^co~-37^^i;U— K^C-VK b 
< ^Ct—C.hT^/^/K fc^^L^^^/K 2— < 
yi//i/-2-yctVK 0 — y^—zl'— ^-fvK c*, « 
— is J* ^/L^Vi/VK co — T'zc^/L'— y^/K co, co — 
^ ^yu— co — y x. n/L— y^/K co — y :x ^/U— Kt* 

yU— 2— y"P tf/K j3 — ^^-/U-rc^/K tt , a ~ 
y^yWO^yK co— yrn—yl^— ^f/VXIio), to - 
y ^VU— to - 7 zc^yU— y '^Vl^fe £ 0 
[0 0 8 6] Cs— Cv/^PT^^r/Wiil^ >^ n 

y ^vk, ^n; — yi^ ^ n^i/yi^ yy n y yf'-> 
/K ">^nKrWK £F£ b < tev-y n-^^/K '>y 

[0 0 8 7] 5-7{icDitMT-^-t-^^pr y-7U 




[0 0 9 1] (DD P PR#ft:S:J££T?fl»i- & Iter, 

— K yy^-K tf;*— K ^/U^oc— hX 
IK (R.) .^X (Xi^ SO*-, (p-Me-^m 
^yU) SO*-, (2, 4, 6- h !i >f-^-7xs 
yU) SO*-, -CO,-, -SO.-Xli/^P^V, 
tM^on, 7'd^ ^-/^^U<^3— K, 
<f*ypp, yn^bOia- K, #fc#£b<tey* 

*\ (r.) ^xt (r.) .^x^coKm^-e^a^- 
[0092] i^mimt bT^ii^, r/^ y &m?km 



M^-m 5 ~ 1 8 m^mmmm^m, tz. t 

/K [b] =f-«/K *J*<>V [b, d] 

/K f-ryh^, yy/K 7/>7!J/K 2H-fc°7 

-ovt^^/k ^y-<>yy^~/K 

y^yK 7x7^'7fx^ t u P!)/K 

/k tr^ y y yu, t° y ^/k tf t° y ^/K h y r i^- 

/K 7#7i/~^ ^r/^f-y-^K 

dr^yy-zK -»/y^/K ^y^=/K #a"<*s 
y/K ^7/^y^/K -oyhyryy/K ^^^^ 

ifyy/K 7xtyMly ; ->'K T0Vi?~ -<y ^ 

yy/K ^^y^r^—/K ^y^-ty'ii/K ^^if^ 
[0088] *«KD p Pft:^* 1 ftt, SRSBIf T?J3*q 

^»^, ^fOT^^WFIB 1 3 3, 1 5 6 ^>fg 

[0 0 8 9] ^M<Off*bV^S»!l«f4, 
• iXttllltrSWS^fcot, fB-XS-e, ^ 
V a Xt^V b 

[0 0 9 0] 

[{b2 3] 




y h=^-> h\ -r h y ^^tert-r 5 7— h 

[0093] ft;^VaXttVb^e>m5gi-S{t; 
£4fc I Xf4III©»* bi ^Wft**w»-ISf*, - 2 

5~io ox:, ^b<tto-2 5t©i*r'iutet 

[0 0 9 4] ^^b<«, MKs »*U<*«« 

«fe#yn fcir^L^/^>i?*^ MS V 7 

itt^L^^^/^/^T $ K (DMF) s v?y^ 
^rthT? K (DMA) , N-^Wpy (N 
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gV aXiiVb t 



MP) , N, N' -S^fvl^^t^^&tfN, N' 

[0095] mt&®M'rzm&, tmt d p p^^ 

^filtfis 100 : 1-5 : 1 0>t£|ffl, &£b<te 
25:1 — 10: 1 <£>®|S;^£>jt£Rl-£o 
[0 0 9 6] JpATh I-Xili> ffilUMbttK. fct 

[0 0 9 7] a*, M^DPPf^l 
(T^yHtf^ 10:1—2: 1 

1-2 : ic^®Hr«^-rs 0 

[0 0 9 8] #3= L< fi, DP P{fr£$ 
♦BBB^ISKfcW^Jttt, 100: 1-5: 103*5 
UK »St<ll2 5 : 1-1 0 : 1 (0ffiffl-«S4Ri-S„ 

[00993 — 5cs£v&m&, t vt>rt, miRvtz 

JF.liJirbTO. 5-2 4fl#R8<z)jSg-C&a«, 
[0 10 0] #*U<«, /NP^VMR.-X (X 

#LT, 0 — 1 6 O^ffiffl, £?£L<te2 5 — 1 1 0 

x;<oi(mx*mRir2> 0 o. 5-12 

[0 1 0 1] mmtlsX, Ri-XiDPPft#*Va 

XliVb fcOT/l'ifctt, 10:1-2: iCDffiffl, 

b<tt4 : 1— 2 : 1 <Dffimxm$l'r& 0 

H 



[0102] ma&fcm-rz&er. mm<nmmm. 

P^y^R.-XOM^ttl 0 0:1- 
5 : 1 0>ttlS. £ L < 2 5 : 1-10 : 1 <D% 

[0 10 3] »fc;h,fc&H&**tt:, S«S*t?«*P<o 
[01041 Ifr^V a tt, fc A«*H«« : JS4 , 5 

79, 9 4 9 ^-mrnm^mM ts tix\< * s u ^^-cis 
*\?/i'&M&zztic£^xmgi'z>z.kbxzz> 0 r 

W^ffefi^ A r iRXf/JLteA r 2^ t'7x^I^f 
(DPP Via) ^Jr^^$f^LV\ 

[0105] {k^Vbii, fc^x.{^T^^(-J:o 

[0 10 6] 
[fl52 4] 



2}R,Hai 



0 \ 



DtfEK 

2) Hal-Z-Hal 




[0 10 7] MSS* RiH a 1 £l£JE1-£ftbtU^ Ri 
-Ha 1 i:R 2 -Ha 1 t©«**SHSM L"C, — *95£ 
VbtClSwir^T'tSo RiH a lX^Ri-H 

a 1 tR 2 -Ha 1 ttl3§D P PtMHfcK: 

^LTO. 4 — 0. 6 : l(Z)6i(D : e/Uittfflt5 0 



Ifc^oT, -i^{C, Ha 1-Z-Ha l/^f»^ 

yuftfi, o. 4-o. 6 : i <nmmxm$i'tz><, 
[0108] \\&m i 5£vi a xttvi b 

[0 10 9] 
[ft 2 5] 
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[01 io] (st^ Ha ap^x 

»T;yHNR 8 R a , f^HSR^L<fiH 
S (O) n R«, 7^n>-7l/HOR,o, v^ir KR 

* (O) „Se-Se (O) n R*b, £?£U<tel. 2 : 
1-0. 8 : iy.&R^R>tm^M^&1lTZteb 

[3\ 1:2. 5 — 1 : 10$£fflcDDPP VlaXfiVIb 

l ^A-fcfc 5 il^C o . 1-15 ^e/i'CogcDfek 

^CDff^ETs If 100-2 2 0°C<DU^RV^~-mc 
1 0 0 — 3 0 OkPaOE^TrK^^-yr^^^^^ $C 

m^m^ss 3 5 3, 1 8 4 ^m^mm tstittm t 

Pic LtfS ^ ^ rt>-e# 6 0 

[0111] mm^m^xmm^^ h^mm^m 

^^iW^bP^^t'y, fc^tt'DMF, DMA, 
NMP. N, N' -^^^xf l/yj^i^N, N' 

[0112] mm^m^m.m^ tittup m*.^m& 
tz. t a.*** ; y ^xmi-^ u < &r s / ^tc^ £ 

jKBs-j- h y «7^k u< y ^a^^t/u* y &mfcm 
itm, fc ^f^Tk^t:^ i- y A-e^^o sh* kr 

t (O) „Se-Se (O) nR 7 £{£ffl-f&.!#£\ T 

y ^jptK^^, #* u < f*7K»b^ h y VM>%m.mt 
[oii3] ttfc-tz iRvt2--f7^ummi$zw\m 
[oii4] DPPit^via^wib^, ^q-efc^ 

y^bfcl&ZltZ, fctzLit, ^1^4, 5 7 9, 

m¥fWW$4, 579, 9 4 9^mi®mcmm£tix^^z> 

^t-Ufc^oT^LT, Ha 1 # ? * n 
"T^DPPfb^VIa £mZ>^tl)>X'$Z> a 
[0 115] it^Ki-Xl^ TfTj&£*LTV^U ^ 




[oiie] *mw(o&iL>fj:%mifemm^ *mwit& 
mixmu^mm-r^mx^x, (a) 

T\ ^VIaXiiVIb(DDPP^^5jt^k ^£x.tf 
I37^HNR«R 9 , ft^HSR 8 t)l<fiH 

S (O) -,R« N vM?U~KR 
« (O) f ,Se-Se (O) »R*X\ £?£L<fil. 2 : 

1 — 0. 8 : i XfiR2^R, i H3 CM^tt 5 ^ 

f£\ 1:2. 5— 1 : 1 ^fflcDD P P ViaXMb 

tMtj^J l ^/isfrfz. mig o . 1 — 15 ^/ucomcnMTk 

i^O#&T\ iI3Tl 0 0-2 2 O'C^faSRtf— 
1 0 0-3 0 0kPa<Dj£^-C&yiU ^aoTlil 

Wc{^iv«t5r^, (b) Wc, #t,ti 

fc^^VaX«Vb^^T^mUfc(D^ > ^nil 
T\ (b) 0^-X^-C#^n/"cj^^^^iif <Z>T 
A^WfcSK-#«i- 3 r 1 1 (b) O^-II 

x\ mm&th imitm, r/^y^ir/^^^Kx 

— bXfiiS (R») u*X (Xfi, SO.-, (p-Me 
^7^^/U) SOv-, (2, 4, 6- h y ^f^7x^ 
AO so 2 - s -co 3 - s -SOi-X(i^o^>^ 
-f) ^o^f" i/\Y£?m T? fe 5 j& \ (RO «Xi: 

(R 2 ) i-.Xt©«fi*-CfcS**fe^B8i-So (RO 
i^X^^Ri^tt^afc (Utt2) tt, ilt^bfc^X 

[0117] fcmmt&yo i xmn, -r^^^s 

tt«:i««>5 fci: *.«TJSH»T ^ / 

soixnporxwmtstix^z*mm<k&m 
i xiimit mm&mxm&cDjfm&mm vxmit-t 

[0 118] 
[ft2 6] 



(17) 



12001-139940 



dpp ik&Vs v 



1) NaH/NMP 
2>BKCH a ) r -Br 




[0 119] rtt, ffl#2-2 5©«»Sr«i- 0 

XttT9^/H, fcirMBr- (CH 2 ) n-T L> 
— /U- (CH 2 ) ,2-Br (nJir^rittii*, 0—1 



1) P(OR) 4 



2)» HBr.ift 



NR 3 



Br«3NHC) r -N 




0<7?g£|g»«lfeT*&3) <HUBL-Ct>J:v\, 
[0 12 0] 
[fl2 2 7] 



-(CH^POft <A2) 



,N— (CHj) r NI^Br (A3) 



1) *6£/NMP 

dpp te-S* v — s - » 

2) « X ' 



-(CH 2 ) t SO^I 



(A4) 



[0 12 1] Lfc^ot, ^-raib^III^^^J: 
[0 12 2] *3BB<z>fc 5 — :>tf>H*HSIf*> SRtfcflf 

o*~i oVmol<a«ffltf>^4£*i-S) 
[0 12 3] i*^S#»*IMr£ tt, wt, fc<tM 

[0 12 4] »*b<«, ^T^Sli^rSfe 

[0 12 5] ^^y->-TOJ. /<y^r— 

& mmtom-O'? y^MM) <diz&<d<<>'* . m 



#(C4 0 0 — 7 0 OrimO^ffl^Rlll.^^ 
(LCD) Xfi®fifS^*T- (CCD) <Djtfr<D*7 — 

— , «=i h- t-x&n*?m 

[0126] tt£m<D&tl£D P P I Xltllltffet 

^yu* u y-^- N fct^^y*^^ * u y- tt -^ 
Kn^-^fi/y, 7#y — p — t: KP^^x^/^f 

K^fj^wts > ^ ^ y /HK^t^x # y * 



y/K aKy*fttr=/K tityrvfix—A'* tfvmtv 
y y tf TfrEccm y ^/ut^/u^i— ^ 

y^=i^y-7- ; *°y tf^/utfp y K> ;ABS;A 
SA;^yr;K;^Ky>f; K ; ^!)75 hV S K ; # 
y ; /jfyx"f;^;^y ; stf y y^ — uyt 

*->k ; #y ^1^^^ ; y ; j^y 
->K;sKy^7-r^ fct^tfstfy^w'&twy 

tfW ; ^y T/i^Vv^v ; s^J-tfD^—RXf 
y>\ 3^y s ^fFt^ i?7^>\ if^;*** 

jib ; &ftmm, tzkz-i*Tfr*\mm, rpv^mm. 

K»tflB> f^i(i¥i/*/^7^ft MSHIB&tfyy 
y xr-v^v-y a-vWJlB ; =TA, lfc*ffc=f* ; ftk 

mzmnzk-vtz t TLtm^m t lt«i sn&tf y ^ 

tittfc.-c«7/uft l>m fckTL&ifrfi'&rr 
jv^fM b'Rxrr-b F7/Urt Kir, BflltcJ; 1 *> L< 
li2fioc-c s 7^;H, 1 t>L<fi:24i<£>^py 
VJS^fXtt 1 4S<E> 7 =■ /HKC J: o TWMZ tiTh > £ ~ 

«t>L<i*JW^ ^V<nmm<o^^y-/^ -ftb*. 

tert — ~f*5-}\sy ^ / *— /t\ o — , m— £>U< tep-/ — 
2, 2 — tf^ (4-tFn^rv/7i^) yP-^V&k 

[01273 wcjftWR, mu>^y.^>^^w^ 

OWHt^n- ^^JlBXte^tftJiB 

-B^BB) , itii»*7;y/7^ K ^{cJBi*/*/^ 

yx-s—nrf? *ry*— 
K /Ky^-^^^v, /Ky^uy, 7t?y^{bt^/K 
#y7-;i\ ^y<^^y % ^y^^x/K abs, a 

SA, *°P7xxyy^yF\ MK^A, #1fV>\ 
■>y a-^atf^y =«— ^JBft&OT£«x&4?5 L<o 

[0 12 8] «*^^»^S*»^«. fcfc 
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/*/uA7A^t b*®mt£t>mcT? VA>mm&mz& 

[0129] »K^S#ffil»«tt. WKISI&WI 

[0130] ^^co#{c^^uv^M^-ci^ 4g& 
^*dpp ixmnit ^y^t^/K *°yr 

;KM#(^yti/7^y > fcirx.f^y^uv^ 
y 7*p t>y«^fM tfl^BWHWK *f > 

[0131] «H»*cff*ut«^*J©ft*«tt, r/u 
hW 9 ^ >«1B«M*, r ^ y /v// 7 ^ >4MBtt 

•>r*- h t x*%m~rz> r t ms7> y /^iib^s 

[0 13 2] ^0*-e^Jte$4x^iB«^J;S^, *»W 

L^otM^^^raDPP iXfillltt, »fe 
StL5Jfc^ft#«*Ww^K*Sra£i|i^L-C0. 0 1 

[0 13 3] Ufc^oT, ^PJ<?3t9— O^StSMftK 

(a) m&£tit^ttT&^mmwo>±wm%mm 

{CLT0. 0 1-5 0fi% ^9F*U<li0.' 01-5 
Jt*%, »|iff*L<fi0. 0 1-2®S%cO % 
om3tDPP ixttllli:, (b) ^fe^ttfc^^- 
a^T«ttH^Jtfi:S:S*ic: LT99. 9 9-50fi 
%. ^L<ft99. 9 9-9 511%, #{C^L< 
9 9 . 99-98 11%^), W^SWWfeK t , 

(c) lllcJ;! ^rSb*. fc^^{i* (a) t (b) 

tt 0 - 5 0 wM%<Dmm<DW&nm, 
izk*L&is*vi?-i&wnk &m\s ftmm, mm® 
warn, ^mm, uv^jw/xfi^fy^i 

[0134] #m&<Dtim&&wgtz>t>\ ttbnjfc 
\$L*m h-ttz. v ptm^j ^j^bhu icmft* 

y>^ ^^/u-i^^^^^^ifew^^^T-fes 

t*DPP i xmiiT^fei-safirtc^p^-cbiv^ 

[0 13 5] »3te5fe*V^*r»5fcie>, «!lt*DP 
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p i xmnii, m^n, m^.(vSL<v3£m%L mm 
Ru^mm co e , ^&RTf/xtem<vmnte h mam 

[oi3 6] mtm, w*, lo^—yj^z. 4is2R 

*3B5I**DPP IXfilll^. MtfJtefcfCT 
JW. ^OlM&tf/Xrt: ^j451H!>L< 

[0 13 7] U/jSoT, *«H0$g>&£XiiHKflt 
tt, tfel:«iMD P P I XI* 

III «HKffii-3 tflcWfrt- 5 »W»35C & Iflc* 

[0 13 8] *jSMS«fi, fctM, ^ 

(Dfklt b u— -IjHSrJBfrrSfc*©, **9!D P P I X 
mil^M^m:^DPP I XttlllSr'S'tf* 

* h fx«:«iwjkbm-s 0 tzkz.&mm 

iftx Ttf y =a — /MB, ^^tvmh, ^yx-- /vt^y 
iW^iiDPP ixmu^t^ — ^ 

M 100—100 0ppmOSl?}lRi-So *3S9lflrfNfe 

[0 13 9] ^W^^fm^ftttllMR^, #35^*; 
[0 14 0] mM(D>(>^n s f»*^3 0»% 

* 3/ h fflBOT JfrOtt, IB*© 0 . 1-10 

[oi4i] >r tfy-*— 

[0 14 2] ABXIiBAB^u ^^n/Ky-v— T^l, 



(^<^/Kt^^y^-X^x I ^y^--efe^. B:/ 

l < tt-tax & <Dmx*&> r> . u < «5i^ $ n^ttK 

-^WaKRtHrO^rictt, ^S#rF^5, 0 8 5, 6 9 

[0 14 3] £fc, ABChyyay^/j^tftlT 
ABC h U^ns/^-ett, Ayoy^«a 

Rtf^^rtfi, £ *(3«M^«fflFJB 5 5 6, 6 4 

tt, *M#fFfl§5, 2 3 1, 13 l^ffl#tC0|^$tL 

[0 14 4] 3.©gW(C*ffl^fo5ft^Wt:'&*«> 
fz.tx.&, /J> y f^/VT/i'' 3 ' "/i^<75^> y "V" N -It/up— 

[0145] ^y-7^Mt«t^ ^v^«aj«*j 

W0. 1~3 QWM%<Offim. »*U<tt0. l-8f 

[0 14 6] »suv^y^-»WWW!n!^T, Xf« 
\,\ mfi> T^^v-i^s *>T3*-VXf4P5tt«>#BKStt 

an?fo art t)st*# y &W K o^co^ y 

^—ftWtMGJWtWj:—^*. Manufacturing Confection 
PublishingiiQyga) p. 110-129, McCutcheon s Functi 
onal Materials^t^O^»JWffl^l-^^ttT^ 

[0 14 7] -rv^li. TKtfejR*, tztx-tffoyt 

fc t ^L^ll#fF^ 5 , 0 8 5, 6 9 8 ^TOf#fc:PJ^ 

AtflftflE, ^^©«MlW*^W->f>^3& $ HI«^ax 
[0 14 8] itt^C^UV^tJ©^^ 7 >fr< ^t>2«Wt: 
zn^UV^y /Ui!7K> ^>/K t W^^lT 

[0 14 9] 7K^2K*tfe^^iKt^^Sr7KfflK» 
$CU30~95fi% ^L<li6 0-9 5fi 

[0150] 7KM*roi{±^!^ ^fy^^IM 
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ffipMUT7 0-9 9. 8«%(0«i, ff*L<f±8 

4 — 99. 8 WM%<vffimxfoz> 0 
[0151] >r>^«:, a«»^«fti-eis>5«©rt^ 

sr^sfift-r a *$* na* *> s * , jwisttan 

^co^Kfi^r^ldLTO. 0 1 — 5fCS%<^[S, £f 
[0 15 2] fflL£m<DmM&mffl^Zfz&lz&&mM$: 

[oi5 3] $&/^iam«^ ftsefti-r^^y 
r j: 9 ^^<owM^mmxn^x^> y> , 

i(f»l^i#fFi8 16,41 O^Wcp*Hfc:fE*ft 

[0 15 4] ii 

Ma^«HB«J-"*-So ^iJttl*^«:Wlrt-S, Xf3 
^c^; J: W»Ji LTOTta ^ ^/pT^ 

-e&^o Rrawra:* ^dpp 

I^DPP IXf4IIItd&PA.T, »MXtt{iitf>#& 

[0155] MPtmmM4>?%m&tz>m 
M^m^mmmR^mmD p p ix 

H¥k W»JfcU<ttRTlB»l4:i:t^ ^M<^#**«E 
* w^^SrBiJfi ^»»Xf±»«f S * 3 fi\ 2 £ i * 

[0 15 6] f^W^DP 
[0157] #tc^ ^ ^/ HTOI^fci&tfM ^ & 



5, 10 6, 4 1 2-^0Ji^^iE«£;ft/r^5 w 
[0158] >f >^ fc£ xJ2\ *5g|^D P P IX 

mii ^wmim^" y ^-#fRsu t m&tz r. 
[0159] msuH&tt t * u d t <Dm&\&, 

^ fc£;tfc£Kurtkel & Jahn*±, Staufen ( K-f 4 » <DUL 

TRATURAX («K«S) «H«Mtt!i-5 r £ &t£3gi- 

[0 16 0] DPP I xmii^r^y-v-^tfe^Jt}^ 
[0161] >r ^ t^S«swM3«©StftH:tt, - 

4>'*<D£Xm&EfflC\*X0. 0 0 1-7 51 
ft%otsa ff * L < f± 0 . 01-50 «%«>(SB-t? 

[0162] aa^y^— 4Miww«>«tt, 

y r ^ y /wrwk^ t y -v— ^ ^ ^ y 

tm<DT? y/tHE-y^—. fc^^f^r^yi- — htoft 

[0163] feffi^lCftfftt, Xf^D P P IX 

mito. 01-30 mm%<o* ts tnm&<D*m*& 
[oi64] mmtt p hw«s#j^«i4, ^m^. tzt ?L 

fcir^ft ftKo^thy^, 2, 2- 

«i*Xf4«ffii3R*«:lli 
«U tfcx.l»i#^*5, 0 8 5, 6 9 8M*t 

[0 16 5] ^SfefPtt#fi»S«^^Jiis flil^Cx-C. 

tj^~ /MS, tLkZJ&t* /K ^^y-/K n- 

rt—zf&S — /K ^ h 7t^^.{^Tir h >y f/ux 
^/Istr h V, y ^-/U-Y V -f^fr b >X&i?T1z b 

/U^^OTC^y /MR, Cellosolve (ffi^FB 

/K ^^u-^^y =2— /K Mixf i/y^!J3-/K 
^y-fep— /K ^p^^!in-yK 3i^i/>^y ^ 
— b< tt^/xf/vx- t"/k ^tv 
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y a-/u7xx/Ux-ryK C^x^l'V^y 
-=e y ^ ^vu (>t< y x^x-?/^ otc n - * 

f;U~2-t°oy KV, 2 — tTnyK^ N, N' 

[0 16 6] atrfc&tf, ±i2^«te»icu-c$^itufc-i' 

^ttxr^L^WH"* - i: tc J; otMt^ -n t 

2000 — 4 00 Orpm-Cl 0#—1R#Pp^ #C^-C»~ 
iSffi 6000—1000 Orpm-C 1 0 1 B#NK 

[0 16 7] a^WME^H^Sv^tw^-fe, #»i«fi 
[0 16 8] *»W±^&^ fWk**I *e>w-43*i 

[0169] 

Displays 14/2, 1151(1993), Rffl&MMMK 7 8 4 0 
8 5tm^I«rPl2 ) 3 1 0, 0 7 2f^ 

[0 17 0] — 7>r/^ti, fc^H *I6^DP 
P I Xttlll^tr«R4MI)WSra- trr t #"C# *>T 
WcfflW-<r >^ Steffi un-f^fym^^ 

t^au fct*.ttr, dpp ixttiiiSTfrtrW* 

*H43tBSWHP*6 5 4 7 1 l-S^fcPMifcU-C StR, 

[0171] 7>r/u^(o»aicWi#*ut^t)^ 

^ DPP lXttIll«r*tr«H4»k»-efc«o 
[oi7 2]«6TOf>ic dpp ixmii^t 



[0 17 3] *3SW<0*4fe<OW3e©WfcliK-ett, 

S»k >r^^X«#^7^^y^^^^^y 
^-£n-/^/K ^SI«Xttj»SK«*t?*IIXi- Sr. 
<5r t^<fc 9 . 1 — , Ifi -YV^XrEtfe/^*^* 

[oi7 4] &mmi*ish\c, #*L<tt$HHK«»ii 

K&S#3g§JIDPP I t>L<t*IIIXtt*feSb^& 

[0175] P P l Xf±lll£r^*3B03«> . 

vTm&i$fr5WW<n±W&*&mzirX0. oooi 

-9 9. 9 9fi% ^KfiO. 00 1-5 0fl 
%> L< (30. 0 1-5 0«%^^) u 

[0 17 6] £ btCf*. *»HHfc;'&4fc I ««LRO« 

[0177] 5 — o<d^£ uv ^HJfe^HItt, KfiMW 

[0178] ( i ) =J^fe#, iSOl^V^ b 

(ii) ±IB^^^ Fp/l/;^t>^fWU 

(iii) |IM7-7^/^(aot&xl/^ fp/P 

[0179] *aeifcd*tts ±ta^-^^y- (n ^ 

±IE»? (ii) tc^>*ffl-e&5 0 Sft*4, *3SW<b** 

[0 18 0] S« (ii) tt, 1tk*.&* 4- 
(^T/^fM -2-^^-6- (p-'^^f- 

4 8 0nm^^SSr*r-t*5EL#Sr^ Jti^, @^t>' 
^^m-rS^^l5icbTV^S^fl#l^5, 12 
6, 2 1 4#Wft»a>e>4MBT»*>* 0 

[0181] ^*p<o*S3ltSMB|. (ft-fyv 1 ^) trt» 

[0 18 2] 

[^m^J] Perkin-Elmer Lambda 9 UV/V I S^thX* 
mf^MW&X'*? h/^^rffPJb N Perkin-Elmer MP 
F 6 6^5cm(OUlbricht^#^V^T@ftcK11S^^ 



* b/^tHHiubo mm, o. 02ft 

[0183] 0i| 1 

i 2 - t°u y k> ( 2 y y h/U-) f 1 , 4 - 

/U) t°PD [3, 4 — c] t u P — /[✓ (UOg, 0. 3 
3mol) CDX^V-^ **T^ 
flKjS*6 0%^tfeffi N 4 7g, 1. 1 7 5mol) £3 0 
If L^DifCo 2R#P^ K 

iSK^**2Mrc3 0»IB»SiU *£&o 9 J*' (2 

1 6g. 1. 2 6 3mol) ^UfoSftfc (3 0^ 

*S r £ $c J: * ) , r ©fiSre l o RtflBflEtf Lfc. #c 

(5 0ml) , * (5 0ml) ^TirhV (1. 
Hfls&^SUU Tirb>- (5 0 0ml) ,*(4yyh 

zv) , ai^y— (i y ^ i^) , ^mj-v (i y ^ h 

/V) &0«r-feh> (5 0 0ml) -0«3»U Ml±^T5 

1, 4 _ i >/rj._2, 5-^^0-^—3, 6 — tf*- 
(4' — tert-^/U7rc=. t°on [3, 4-c] 

ep-;H 0 4g (5 3%) 
[0184] #ij 2 

1, 4-v?^h-3, (4' -^PP7x-- 

/v) t"pp [3, 4-c] f p— /u2H£JEL£:r.£3:B& 
v^rffiH«r*9jSU 1, 4-^1—2, 5-v^O- 
— 3, 6 — ^— (4' -^pp-7x^/V) t°PP 
[3, 4-c] fc"p— /U^r#fc 0 H5»5 8% 
[0185] 0IJ 3 
DMF (2 0 0ml) (4-^pd7x^) >Hr 

(16. 7 6g, 0. 0 4 4mol) (C, ^#11^ 

t> at?, **{b-?- h y (ti^eoiti 

3. 8 4g, 0. 0 8 8mol) ^M^fz 0 ^(D 

ra£»£W«rMt* 7 o x:x 1 ^r^p#a u 1 , 4 

5_^<^^ / u- 3) 6-^~ (4' - 
? — 7 .xl=l;V) t°nn [3, 4— c] t u n— jV (ffl 
2X*'&tih<0) (2 1. 5g, 0. 0 4 0mol) trip*., 

rasa^*«: i 4 o nc-e 5 hMUdm Lfc, -c*» * 

L,tz<Dt>, tK (5 0 0ml) &M?L, fflfcm£&&& 10 0 

0 °CT- 2 4 RSffltiM $ it fc. 

: Rf #£M£ 1 , 4 — i/^ h — 2 , 5 - 
-3, 6-^- (4' - (4" ~^PP7x^t^ 
-7^=.j\s) t u DD [3, 4-c] fc°n— yU9 6% 
(32. 44 g N 0. 03 8mol) 
M2 4 8-2 5 0X 
[01861 0H4 
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fifet 1 «9 iS LfCo Ifc* 3 3 % 
[0187] 0!I 5 

1, 4 — I — 3 , 6 - \?* — (4 7 — >^/U:7x:~ 
A,) fcfPP [3, 4-c] t u D^tilf:I^i 
V>r^il4S:tfet>jgU^ic, HX^5 4% 
[0188] ffl 6 

1, 4-i^rh-3, 6~t^- (4' -tf;7a^yW) 
fc°un [3, 4-c] fa— L^C £ &E&^T 

0fl5&iR!9iELfco W5 8% 
[01891 W 7 

[ 0 1 9 0 ] ffl 8 

1, 4-v^I — 3, 6- t'X- (4- (4-^E-y^y 
7:c=/v) t"PP [3, 4-c] t°n— OHM 

&mm$m 353, 1 8 4 ^#^^0 4 o -c» 

^6 4% 
[0191] M 9 

1, 4 — S^SM — 3, 6-t"X- (4— (4— ^A'/fty 
^/u) /u) t"pp [3, 4-c] to-/H:«ffl 

1 0 1 9 2 1 m 1 0 

(a) h!i7x^7^y (9 8. 3 2g, 0. 3 9 3m 
ol) ^DMF (2 8 0ml) ^{zMM^t^ W&fc&t£ 
IrX'ttf&kDl'' (6 6. 2 4g N 0. 4 3 2mol) £ 

3 o^^twcin^ $ ^>ic i mmmw^tz.<D 

o< <Q t7K^ (8 y y FAO {C^PU/'C. 3 0^, 
TKfiWk-t" h y ^^tK^ ( 5 N, 2 5 0ml) ttfcJtmc 

U {2])yYM T*«fe#U ^c^T^^y— (2 

y^yxr^rt K^^v^afei^ Oo. 4 7g, 

0. 3 3 1moU 8 4%) tUt^fc, C^^?>^» 

[0 19 3] (b) ±!B"C»e>ttfc4-^7i=. 

/-cyX7/VrtK (0. 1 7 8mol) 4 8. 7g£=¥^ 
(4 o 0ml) ^{cMmm±tz» ffiggtt Kp^->/U7 ^ > 
(16. 0 8g s 0. 0 9 8mol) ^Px.fc^^, N ^fSH - 

hy»)A (14. 1 5g. 0. 2 1 4mol) SrJnjtfc. S 

^Ufc 0 mm&h/^l/ (8 0 Oral) 't'tCSl^^-ti: 

^l/M^^^pp^^Mf^tt r.(7D^ 
^r, ^ppy^^Mi: LTfiffiLft^^^y 

KtcilbT5ilL7to ^{-^ m^M^TXm 
B^-ti:7t 0 r<DJ:'Mcbr#fc@fls:^h/^v (3 5 0 
ml) *RO#ffiT3t«^*^IRU^ fft 



(23) 

v=7x^-7;y-<y^Fy^ (42. oig, 

0. 15 5mol, 8 7%) %-<—i/^&mfct tT§ 

fro 

[0194] (c) thy[)^ (24. 5g, 1. 0 
6 4mol) £tert-T ^TA^-vt- (4 0 0ml) {CM 
A.ft a m^-, feKF e C 1,2 Omg^PxfCc S^'ft 

2mmm. -t^xco-r v y >)A«tTi^ ±m-v 

ftfc. A— frT MJ/H34. 5 4 

g (0. 5 0 1mol) £1 5#a»ttT^L-r-ofln;ifc 0 #c 
tC, tert— T^/^r/^- 1\, (3 0 Oral) ^^^9Wcs 
-text-y^/ls (7 9. 5 g> 0. 3 4 6mol) £ 1 . 7 

SPWifljWtTflDjifco M^lt^S tic l WNWaiJRUfc 
iSfclc, 5U£^#l£7k (1 2 0 0ml) (6 

0 0ml) £<D^£«C^o< ?l fcJ&Pi, 3^*ft^L 

m^/— A'-cifejfrU ^rof^ 5 o°c-e^3lu^^-^ 

fc B 1, 4-^h-3, 6 — fcT;* — (4 — f^^oi^/U 
r^yy=c^/i^) — fcTnn [3, 4-c] tr u n — yt-7 

0. 9 6g (0. 114raol. 4 6%) &*fitf>»*£ L 

[0195] l H~NMR (300 MHz, d G ~DMS0) : 6. 91 (d, 4 
H, J = 9 Hz); 7.15-7.22 (m, 12 H) ; 7. 38-7. 43 (m, 8 
H); 8.32 (d, 4 H, J = 9 Hz) ; 11.02 (broad s, 2 H). 

[0196] (d) JL1E-Cl#fcl, 4-^h-3, 6 
— fcT;* — (4-i/7x-;l/7;/7x^) fcfp D 

[3, 4-c] t u P-^^UfeCt^V^T^Jl^ 
IR*5 6% 

[0197] Mil 

1, 4-^h-3, 6-bT*- {A- tT7 - 
fc u pp — (3, 4-c) — t u P— /H. 02g (2. 3m 
mol) l->^/U—2-t u P y i/y >1 5ml^s ^ 

6 0-7 2%« 0. 3 5g^liT^7yHC 

/H. 6 2g (6. 6mmol) &^j£^W^P?U 
**r$^^2«HWJJWl^fc„ 5 Oml^fc&P 

Lfc 0 ttJ*3*fc0>fc, ^&mf£0. 3 2 7g (18 
%) SrWfc. 
[0198] #!J 1 2 

JBUtrfc«ftV*T«!ll l&gk*)Ml,ti 0 (ft 
$6 3%) 
[0199] 1 3 

1, 4-^h- 3, (4-fc^7x^) - 
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fc°PP- (3, 4-c) -fc*P— ;U2. 0 9g (4. 7 
5mraol) i-^^-2-t°oy^yy30nil^ 
S&-c 2 mm* 7 y —ft: io y # ^tert- :/ h * 

Kl. 2 9g (11. 5 2mmol) S:iiTT^7yH: 
*PX_fc 0 2^8^^^, ^3-^^/^V^U 
2. 05g (11. lmmol) ^J^^W^PX., 
^&£^2f$|faffi$Lfc 0 ^^^7k5 OmKC^P 
U ^Sfc&^SUU ^7^ov|^77^ (-> 
y^^/K WJiU^DD^y) KioTfiWK 
Ufc 0 «ft3*fc©*>* *feS<*l. 8 9g (6 1%) 

[0 2 00] il4 

1, 4— v^l 3, 6 — fcf'X — (4— ^^/U^zn^ 

A») -tfPP- (3, 4-c) -t u P-/U^tBBI^*4<t 

LT«fflUfc^tlrl»v^-C«l ISrIlfctligUfc, 
flc (ifc*i 8%) 
[0 20 1] #y 1 5 

i tt r t 1 4 ^t^) itfcc fc&mfc (jr 

$13 %) 
[0 20 2] 0ii 1 6 

^t*»i*T«l 4Sr*9igUfc 0 (ilx^2 7 

%) 

[0 20 3] M 1 7 

r. k&m^xmi 4Sr»i5iEUfc, ^fe^* («9. 

3%) 

[0 204] 0|| 1 8 

Aft: 3, 5-v > ^^;u-<>'^^T^^r/Hk:^Ji: LT{£ 
IIUfcCt*l»v>T«!ll 3*:»0iSUfci ^&Hf£ OK 
$2 4%) 

[0 20 5] Ml 9 
Aft; 3, 5-^^^/^V^^rT^^/^M^ LT{£ 

m s 4 %) 

[0 20 6] i2 0 

r fc«r»t^T«l 3S:»95EUfco ^&ilf$ (H3l$6 2 
%) 

[0 2 0 7] 0IJ 2 1 

rt*:»t^T«14«r»9j&Ufco fS^feiaflE (HX$5 7 
%) 

[0 2 0 8] M 2 2 

#y ^^tert-^]>^v-K2 4. 6g, 2-f7h^F 
y 0g^mert-T;^T^^-^2 0 Oml&^f 

#HmT"Cl 0 0 o C(CJfjp^Ufc. ro^^itufc®: 

nyN^^^-n-^/1^2 3g>S.t>*tert-r ZfrT 
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tfxtoz-tz a mu^T-tzt, Kfcm-B-m&i o ot 

"CI 6 0#r^«b. 6 5°C(C^U 7KIf^2 Oml T'^ 

U ^T^fflM^ 1 0 0°CTi£^£-ti:T, 1,4- 
^1 — 3, 6-t°X- (2-^"7^/l^) -fcfon- 
(3, 4-c) -t u n^«W2 6. ig (=i 

^ m^y^^mm^ cx^mm^ e 9 %) £#*l 0 

[0 2 0 9] 1, 4-v^rh-3, 

(2-^7^) -tron- (3, 4-c) -t°n— 

^m^^^bX^bfc^^^^T^iJl 8£r$^M 

Lfc. #fe@flc 0&»3 6%) 
[0210] M 2 3 

Ttfij 2 2 ftR 5S Ufc 0 gfeHfle OK* 3 0 %) 
[ 0 2 1 1 ] W 2 4 

%) 

[0212] 011 2 5 

%) 

[0213] W26 

0%) 

[0214] #12 7 

1, 4-v^b-S, 6-fcr*- (4-tr^^-/t^) - 
t w nn— (3, 4 — c) —fc°a— /l^2. Og (4. 5 4m 
mol) £\ l-^f^-2-fc°P!iv ; y>'30inl^, ^ 

a-c 2 b#ki^ 7 y l bfc c * y ? Atert-:/ i> ^ k 

1. 3g (11. 6 1mmol) ^liK^7!iHdDi 
/Co 2«HWSH*LfcWt>, mt2-^^^<>^2. 
0 7g (1 1. 2mmol) £SJ£^W^P;L, 

ts^2mmmwvft 0 ^-a^^TKs omitcffijpL, 

(£«*-frfc<0*>, #&d{£0. 8 6 6g (2 9%) *r# 
[0215] 0ij 2 8 

8%) 

[0216] ffl 2 9 

^3-/f/W<y^Wl, 4->^l — 3, 6- 
tf*- (2—^7^) -tfpn- (3, 4-c) -fc° 



3 0 %) 

[0217] i30 

f^bfcr^^V^T0l|2 9SrH?>iSU/ta ^feS^ 
0lX*3 6%) 
[0218] 0U3 1 

/trfcSr»V^T«2 9*r*9iEbfco «fe@ffc (ifc*3 
0%) 

[0219] $| 3 2 

1, 4-^b-3, 6-t°X- (4-^^/uy^=- 
M -t u dP- (3, 4-c) -fP-^aiWi 

{* 0i«3 0%) 
[0 2 2 0] 0!I 3 3 

1. 4%) 

[0 2 2 1] 011 3 4 

1, 4-v^h— 3, 6 — IT*- (4-^^/L-^^ — 
zu) -t"np- (3, 4-c) -tTo— yuSrWSSJSWi: 
LT^Lfc::££I^T0ij3 3Sr*5igUfc 0 tt&B 

# OR* 3 5%) 
[0 2 2 2] 011 3 5 

# y ^^stert-^h^'>K9. 2g, 6-^h^^-2 
~-f-7 h~ h y^l Sg&tftert—T ^/l/T/V=i-;V8 
0ml&^#ffl^TFT*l 0 Or^P^bfCo ^^l.J*tC 
m\^tzM3k, =I^^^^^-n-^/^•9. 4g&tftert 
-T A-2 0ml(Z5»jSSr. iT14?rWt 

^io o°ct-i 2mr$mwu e sttiwu 7jcftS& 

3 0 0ml+fcHM3-tt\ «*4r^iaicJ:o-CIW*liU 

*-eaa»u MJ£T^#ffl^ i o ox:x&Mtsitx, 

1, 4-^1—3, (2- (6-^l4-> 

1-7 T-A') ) -tToD- (3, 4-c) -tfo—zW. 
2 g (3/N^«^^«rSW-U-CSiS®tt^2 3%) 
^#fc u 1, 4-^h-3, 

2— i-y^-M - t°n n- (3, 4-c) -fo- 
^l:ffl*«3ftifr«i Lfcr i:SrlSftl^-r«2 9^*9 
Mbfco W2 1%) 

[0 2 2 3] 0iJ 3 6 

$38 %) 
[0 2 24] 3 7 

1, 4-^N-3, U-t^rn-^) - 
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t°PD- (3, 4-c) -tfn— A-2. 2g (5. Ommo 
1) l-^f/U-2-t°py^/V20ral^ £jB. 

1. 4g (13. Ommol) SrtiTT^ 7 U — td^PX. 

fc, 2B«lfflH*Ut©t>, (2-3— K^/W 

>"2. 7 8g (12mmol) ^J^^Ww^fco ^ 

»*Lfc«0*is Sl'&to&zks omltcffltoU SfeH** 

fc0>*>, ^mfcO. 1 6g (5%) 
[0 2 2 5] W38 

1, 4 -v>/r|.-3, 6 _tr^- (2—7^^^) -t u 
nn- (3, 4-c) - Xv^-A'&timRftb UT^I 
Ufcrfc*-»l^r«3 7Sr*0iEUfc 0l£$2 9%) „ 
[0 2 2 6] m 3 9 

fcC i:«rl»v>T«3 2 tri»05SU/t:o (i&$3 
8%) 

[0 2 2 7] 00 4 0 

fc^^^T^ 7^ri?)Ilfc 0 ItfeHi* OR* 4 
9%) 

[0228] M41 

9kik 3 - 37 3i ^/u^y^^7;^/H^l £ LTttJl U 
fcCl£«ft^-C«l3 2Sr*Digbfc 4 , Jt6@fr OIK* 3 
3%) 

[0 2 2 9] 0IJ4 2 

jy b 3 - 7x=A^y^/uS:7/i'*Mba t trftffl b 

fcw£<H&^T0ij2 9^ft«U 0 S&Hfls: 015*3 
5%) 

[0 2 3 0] #iJ4 3 

CI £MfcV^-C«2 7**&igLfc, S&Hf£ (1^5 2 
%) 

[0 2 3 1 ] M 4 4 

H{t: 3, tt^ 
fflUt^fc«fti^TW2 7«r*»JigLfco OIX 
$36 %) 

[0 2 3 2] @\4 5 
JMfc; 3 - * Y^is^l/itfr&T/^Mkm t tttffi U 

0%) 

[0 2 3 3] #J4 6 

# y r^Atert — ^b=¥'> K5 0. 4g (0. 4 5mol) „ 
3- h/p- J, y /U5 OgMtert-7 ^/U7^^"^3 

o omi^^#ii^TT'i o ox:\cmmi^tc 0 ztomsz 

(0. 2 2mol) R&tert — T ;;U7/>3>-;V5 Oml<73 



fco ^il^— fkJ?S— ^3 0 0mWc^7i§£^ K 

ft+i oonc-ee«$*r, i, 4-v^t— 3, e- 

t'^- (3->Wx= 7^) — fcfp n — (3, 4- 
c) -ftp — jV'2. 8. 8g (=3^^^:/^/W&KPt- 
U«^B»4 2%) £ftfc 0 1, 4-^h-S, 6 

— — (3 — ^"jvy ai — -t"nn- (3, 4- 

m 2 9 *m r> m uf^ u tt&m* mm 3 4 %) 

[0 2 3 4] M4 7 

m4 2%) 

[0 2 3 5] 0114 8 
# y VJ^text--? h*">K5 3g (0. 4 7mol) s 3- 
t< h^r^yy'- h Og (0. 3 8ml) &tFtert 

-T $^7^3- /U-2 5 01111^^117^1 0 0°C 

/f/I/5 0. 6g (0. 2 2mol) RX£tert — T $ frTfr 
n-/U5 Oml^jRSr, iiT14M tt l *BB*»»t 
T*il;tfco «to&s*Ti-S£* 1 OOTCt? 

2 0B#M#^U 6 5*ClCiftSlU 7kI«3 5mlT^fP 

*>mtr— 9 ^tK 5 0 0 ml {cWM £ 

OfiftflOOtT'lSSHt, 1, 4-5^-jrb- 
3, 6-t>x" (3-^ ]>^ri/^ni^/U) -t u PP- 
(3, 4-c) -t°P— /U4 2. 3g {-a'^WJ-ff* 

/^SPlctTMI^6 5%) ^rftfc 0 l, 4-i?fr 
1—3, 6 - 1'^ - (3-^l>^7x^) -t°PtP 

- (3, 4-c) -vv-As&mam&kLxiismirit 
zk&m*xw2 9&$k*>mi.it 0 n&mfc (W45 
%) 

[0 2 3 6] ^04 9 

*fk3, 5-^y^/W<>-^^T/^^r/Wb^Ji: UT{^ 
fflUfcCfc*rBfcV^-C«4 8«r»tligUfc, ISfeSf*: (iR 
$3 8%) 

[0 2 3 7] m 5 0 
*{t3, 5 — '^-tert— ^^/^O-y-Y/^^T/^/Kt: 
#JtUT«MUfcrfc«:*V^T«3 2S:|»f5jSLfc, * 
^.H^ (JiX$2 7%) 

[0 2 3 8] 09 5 1 

1, 4_^>Jrh-3, 6-t°^- (4 — tf^n:— 7U) - 
t u pn— (3, 4 — c ) — fc°n — /V 2 . 2 g ( 5 . 0 mmo 

l) i-^^-2™t°pyi/yy20mi^ ^s. 
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X* 2 f%m* =7 D —it Ufc 0 U D * Atert-:/ b * > K 
1. 4 6g (13. Ommol) ^liT^7 y-(dPi 
fc, 2BttMB*Ufc«>t>, 3jft^^2. 5 3 

g (i 3mmoi) &fcfcm&mcmx.fr 0 m&m&i 2 0 

^m^5 Oml^ffidPU *fe@*tr«»j3'J 

«n «&H#:0. 1 3g (4%) &#*: 0 
[0 2 3 9] 0ij 5 2 

1, 3, 6-ex- (4-^^/ur^y 

^31— /UO — t°n n — (3, 4— c) — en — /H. 8 
7g (5. Ommol) £r % 1 — > ^/U- 2 — en D vV V 
6 Oml'K ^l@.-C2B*ra^7 y — YkU^Lo # y <7Atert 
-Z?h*ci/Vl. 6 8g (15. Ommol) &M$ITXX 

/W<>-tf>2. 7 8g (15mmol) Sr»S«£*tCj!]D;L 

Lfc„ ffll.*T*?&*L^*), ^^&7k5 Omlf«l&AP 
U *feHfl*£5giJU ^77^^pvb^77^- (-> 

Ufc, «»3-G:fca>tN ?RfeHffO. 2 g (10%) £ 

[0 240] m 5 3 

Jlf b 3 , 5-^- tert - y^jw< V ^/U^rT 

3 3 %) 
[ 0 2 4 1 ] #11 5 4 

r fcSrgfeV^Tffi|5 2&i$it)igL£: u #£|lflK (W2 3 
%) 

[0 24 2] #ij 5 5 

1, 3, 6 — tT^— (6— ^F^f— 2 — 

7-^7^/1-) -t u np- (3, 4-c) -en — J\s%#m 

mm 2 1 %) 

[0 24 3] M 5 6 

1, 4-^h-3, 6 — t'X— (4-^PP7x- 
/l.) -t°PP- (3, 4-c) -\?a—/\»%m&m!&k 

ft: (ifc*2 5%) 
[0244] 0ij 5 7 

1, 4 — S^rh-3, 6 -ex- (2-^^^/U) -e 

on- (3, 4-c) -t-p-^^^fi}^ ttl^ 

2 3 %) 

[0 2 4 5] #ii 5 8 

1, 4 — iftrV— 3, 6-ex- (4 — t'7x- yV) - 
enn- (3, 4-c) - en— /U&U* 1 -^'n^e- n 

-7"d e/w< ^ i^^fi^timmwMmir /v^r/vfls 



MX* 5%) 
[0 246] 01J 5 9 

* y ^Atert-^h^e/Ke. 7g (6 Ommol) , 4- 

- trans -X5vl^<^l 0. 7g (5 2mmol) 
tert— T ^/KT/I^— /H 0 0ml £^?#ffl^CT"C 1 0 

n-y^/UB. 9 8g (2 6mmol) RX/tert-T * AST 
/V 5 OmKD^^r, ilSTW^&GM UT 1 H#P^^> 

Tiensraweu estMU *ffl«2 0mre* 

£r^LT^ilLfc 0 ^l7"-^$r^^/-/H OOml^ 

ttEET^ffl^^ l 0 or^ftjS^T. 1, 4-S*$r 
h— 3, 6 — ex— (4— trans — XfvW<^) —en 
n- (3, 4-c) -fn-;V2. 5g 
^/u$rS2pi-LT^a<ii:<O2 0%) S:#fc, 1, 4-^ 
/ r |„ 3) 6 — ex— (4 -trans — X^/^^) — e 
nn- (3, 4-c) - en— /l^frfflMfffl-fc tt^ffi 

L7tr££l8^T#l5 3 4rJ»ijjgUfci ^&Hf£ OK* 

2 0 %) 

[0247] me 0 

JWb 3 , 5 - ^> ^/i^<^^/vS:r/v^/Wfc*l i: LT{£ 

$33 %) 
[0248] M61 

l-^^-2-k°n y (2 y ^ h/V) ^1, 4- 
i/<7"h-3, 6 -ex- (4' -t'7x-;l/) enn 

C3, 4-c] en— j\y (14 0g N 0. 3 1 8mol, ^ 
mWftm 4 , 5 7 9, 9 4 9 19^ Lfc/j^ 

otutt)©) ^x^y-tc, ^*T-e, ^K^bi-by 

?A (i£^^6 0%^»tS, 4 7g, 1. 17 5mol) & 

3 0 ^4tT^> Lfo»^^ LT^Px.fCo 2 P#P^ 

^> rae»*«***«rc3 o^raftaiu *fb^>^ 

/V (2 16g % 1. 2 6 3mol) $:MT bfc (3 0^»tt 

x) 0 bj&wl&%o&*Po< vtm.m.&xmtb (s 

^ (5 0ml) , 7k (5 0ml) RUT±b^ (1. 
5»JL, T-feh> (5 0 0ml) , (4yyW . ^ 

$ (1 y 5/ h/u) , — ^rU-v (1 y s/ h/u-) Rt>* 

Tirh> (5 0 0ml) T*i!fe#U, iEW#i^T5 0°C 

^2 4B#ra*a»$^ 0 nxa : *^»&*<oh#: i , 4 

-^1—2, 5-^-0-^-3, 6 -ex- (4' 
-fc*7x^;P) enn [3, 4— c] en— /VI 2 9. 
5 0g (6 6%) 

Ttm^m : C 8 3. 0 5% «f-»tt8 5. 1 4%) , H 
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5. 3 6% (W-WB5. 2 0%) , N4. 15% fflrM 
fit 4. 5 1%) , m±*£U mt&fcM) 4 9 7 run, m± 
(HfHWIB) 5 5 7nnu h/^> (il» 

m-Xm 4 9 2nnu h/Ucc> (ilM) ffi^ 
I) 5 5 7 rim, ( h/Ux^) 2 7 5 7 

9, (h/l^cv*) 0. 5 0 

[0 24 9] i62 

1, 4-^1—3, 6 — tr* — (4 — ;*3vK7ai— 
AO [3, 4-c] ^D-/^tUHgf4i:tT^ 

JEUfc::fc*:Bfe^-Cfll6 lSr*fc5 3gLfci OK 
*M 2%) 

[0 2 5 0] 0J6 3 

1, 4 — v^h-3, 6-^- (4 — — *^7l"< 
» -t'no- (3, 4-c) tTn— A^ffl^JRH-fcL 

W3 6%) 

[0 2 5 1] m 6 4 

^:fb3-^^^/V-<>v ; /U^r7^/WL^J^ UCTL 
fCwt^V^j3 6*r*9igb/t«, OK* 2 

5%) 

[0 25 2] i65 



riSr*v^r«4 6Sr»f?3SUfe« 0R*1 1 

%) 

[0 2 5 3] 0IJ 6 6 

@* ok* 1 1 %) 

[0 2 5 4] m 6 7 

[§f£ OK* 4 2%) 
[0 2 5 5] M 6 8 

^ryy^^y^ (#4oo g ) i^^^ 
#j og-o. i2 g ) st^jpx., 9 o^raat e» U/t„ 

A4 0 OBattenfeldltttJja^ai^ffiffl tt, ^ 1 tdfif^ 
[0 2 5 6] 





?a* M (°o 








mm 


HIPS 


232 (450°F) 


232 <450°F) 


232 <450°F) 


ABS 


232 <450°F) 


232 (450*F) 


232 (450°F) 


•f-f 6,12 


271 (520^0 


260 (500°F) 


254 (490°F) 


PUMA 


226 (440»F) 


226 (440°F) 


226 (440°F) 



[0257] HIPS : HffM&tf 0 ^> (Fina 0 
il and ChemicalttCO 8 2 5 P 1 , ^^h7o- (g/ 1 
0#) 8 (ASTM TEST200/5. OD-12 
3 8 &*fffi) ) 

ABS : r^/V-^^xy-^fi/yn^^- 
(Diamond PolymeH±<DNatural ABS3501 — 00 
2. Mb7P- (g/lOffl 7. 5 (ASTMSSfeD 
- 1 2 3 8 £#H8) ) 

Nylon 6, 12 : /KyT^ K (DuPont Engineering Polyme 
rsftOZYTEL (SAffifl) 1 5 8 L, Affiftft 1 . 1 
5) 

PMMA : 7$ D * ^fV* $ Z y h (AtohaastbOTLE 
X1GLAS (g»jffi«£) V8 2 5, >^h7P- (g/10 
3. 7 (ASTM*ftD-1 2 3 8Sr#i) ) 
[0 2 5 8] ft***— «Mfrbfc<Dt>* »tffll®B»&»& 



[0 2 5 9] #cic* i3=7—^-yf^k^ ^(T)h^thm^ 

(o. 3 lcm) ^mm\^f^mr\ c 1 1 3 5 a 

Atlas ^rir y ^HRtamKM^K 5 f+ttfc. iWSfflK* 

#ct>-^ y — ^ &m 2 cws 0 
[0260] io =7-7- y7*mm&»mz 1 0 

0 S 2 5 0, 5 0 0, 7 5 OM'lOOO0|f«l 

ti u m&mm^m-fztc.mcjj =7-7- y u/c 0 

1-5 (O^U—^^r—/^^i^m LtlflP 

ix— A^ftKSUE Ufc. 
[0 2 6 1] 
[^2] 
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SftSEE 0.35 W/b 2 , 340 ma 




it* A 9>vWt& 








63 




10 




30 



[0 2 6 2] gfJjWffi : j6jc*tSS:ft!j»i-S (7p!I *W 

MS 

* 3 : -*--f WfMi 



0 0%B#fi|&<) „ 
[0 2 6 3] 



dpp <r> w 

no. 






100 h 


250 h 


500 h 


700 h 


1000 h 


5 


4/5 


4/5d 


3/4d 


3/4d 


3/4d 


7 


4/5 


4/5d 


4f 


3/4f 


2/3f 


4 


4/5 


■Id 


3/4d 


3/4d 


3/4d 



[0 2 6 4] (r/V-^-zM*, »3t^^^>*V^tr 
Red 41 (ClariantthOHostasol (Slffil) Red 

^ 4 : PMMA #ffi 



5B) fit^py^-e5^tfc 0 -rfcfrti, SBSSft 

[0 2 6 6] 
[*4] 



mm i. ft dpp 

<D#| no. 






100 h 


250 h 


500 h 


700 h 


1000 h 


4 


5 


5 


4/5 


4/5 


4/5 


5 


5 


5 


4/5 


4/5 


4/5 


7 


5 


5 


4/5 


4/5 


4/5 


11 


5 


4/5 


4/5 


4/5 


4/5 


13b 


5 


4/5 


4/5 


4/5 


4/5 


15 


5 


4d 


4 


3 


3f 


Vat Red 41 


3f 


2f 


If, 322 h 







[0 2 6 7] 



[*5] 
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* 5 : abs mm 



^fflbifc DPP <D 
0$ no. 






100 h 


250 h 


500 h 


700 h 


1000 h 


4 


4/5 


4/5 


4/5d 


4d 


4d 


5 


4 


4 


4d 


4d 


4d 


7 


4 


4d 


-id 


4d 


4d 


11 


4/5 


4/5 


4/5d 


4/5d 


4d 


13b 


4/5 


4/5 . 


4/5d 


4/5d 


4d 


15 


4/5 


3/4d 


3/4d 


3d 


3d 


Vat Red 41 


3 


2 


If at 
322 h 







[0 2 6 8] [« 6 ] 

n 6 : hips mm 



mmvit dpp <d 

0>l no. 






100 h 


250 h 


500 h 


700 h 


1000 h 


4 


4/5 


4 


4 


4d 


3d 


5 


4 


4 


3/4 


3d 


2/3d 


7 


4 


4 


3/4 


3d 


2/3d 


lOd 


4/5 


4 


4d 


3d 


3d 


| 11 


4/5 


4/5 


4 


4 


3/4d 


! 13b 


4/5 


4/5 


4/5d 


4d 


3/4d 


15 


4/5 


3/4d 


3/4d 


3d 


3d 


Vat Red 41 


3 


2/3 


If 







[0 2 6 9] M 6 9 

IT0^7Xii (Geomatechfll, ITOHf 2 0 0n 

[0 2 7 0] 
Mb 2 8] 




[0271] ©TPDft^ lEWiBSttKtL-r, 

X^S^t-J:^. 6. 6 6 5X 1 0^3 (5. 0X10 
-Torr) <Offi£&X*Q. 0 5nm/s<Z>^#3ftK"t\ IHJ¥5 

LT, 6. 6 6 5 X 1 0 M Pa (5. 0X10" 
Torr) &TJ*0. 0 5rim/s(D^^T% flWP 5 0 run* "C 



£T y ^ * A £r_hlS{t:^ ^f)(CO. 015 nm/sec<E> 
JhiCT/L-^^^jU^rPtHi: ltif2 0 0rim£Tl5&f & 

|E^(Wlf; u 1 4 1 0cd/m 2 c7^it$rEL^t o 
— ^jfci:5 6 Oiim-C^-f/^^^-fe^^^rS^^T-CO^f 

fc#>. TOPCON^tM^A- ^ 7 ^ — ^ BM— 8 &U<0tuka El 
BctroriicsthM^-^/^^-r^^^m^ I MUC- 7 
0 0 0 ^^rtt^tb^ffl Lfc u 
[0272] ffl 7 0 — 101 

E Lttft* * 4: ftfcOT^ 7 (M 6 9 <D*jr**r*M 

[0 2 7 3] 
[^7] 
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w 




EL 


el mm 




M) 


(nm) 


(cd/rf) 


69 


i 


560 


1410 


70 


2 


580 


408 


71 


5 


573 


662 


72 


7 


580 


157 


73 


11 


581 


596 


74 


12 


578 


1184 


75 


13 


581 


4680 


76 


14 


576 


3030 


77 


15 


570 


1932 


78 j 


16 


574 


2310 


79 


17 


569 


2990 


80 


18 


578 


2670 


81 


19 


566 


5260 


82 


20 


581 


1563 


83 


21 


568 


4110 


84 


22 


579 


1303 


85 


23 


579 


3970 


86 


24 


585 


3340 


87 


25 


584 


430 


88 


26 


581 


398 


89 


29 


578 


2810 


90 


30 


577 


1473 


91 


31 


579,619 


27 


92 


33 


568 


202 


93 


34 


534 


2600 


94 


35 


585 


1842 


95 


37 


581 


2220 


96 


39 


552 


1648 


97 


40 


576 


1976 


98 


43 


576 


772 


99 


45 


575 


1334 


100 


61 


578 


1863 


101 


62 


557 


1516 



[0 2 7 4] M 1 0 2 

0014, 15, 16, 17, 19, 2 lRTf'S 9<Dfc<£ 

5 0mUd*#Lfc o HITACHI U-3 3 0 Qftitlt 

77^^OT tt, ^^ilMb/^V-eiE^l 0 
U ~ 3 3 0 0 &OTITACHI F - 4 5 0 



[02 7 5] ±fs<b^^, nzmmcz*), 6. ee 

5X10 H Pa (5. OXlO^Torr) (DMET, O. 0 

m^mm-^x, gPMWtt u-3300^ 

te, ^^^t>^*^M^T^4 8 0rimO3fe£B£lR 
[0 2 7 6] 
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[IS8] 



* 8 : m&mtoitzxD&m 



















e* 8 


P * 3 














run 




rue 


im 


14 


479 


21480 


531 


0.65 


478 


598 


15 


474 


23060 


529 


0.67 


476 


589 


16 . 


486 


20150 


529 


0.65 


484 


592 


17 


474 


10310 


529 


0.72 


481 


588 


19 


474 


21870 


530 


0.61 


480 


586 


21 


476 


22320 


530 


0.60 


490 


608 


39 


475 


13950 


528 


0.65 


480 


581 



*4 : PQY 

[0 2 7 7] W 1 0 3 

M3 4{£m&<n<kGWXX**— f^l/l 9 (0. 50® 

U« (Mg :Ag, 20:1) ^LT«fL^i 

#ij 6 9 U jg ^#(2, 00 3 4 <D<k&®(Dm& 

tC(i6. 6 6 5 X 1 0" 1 Pa (5. 0X1 0" u Torr) &TJ< 
0. 1 3nm/s (1. 3 A/s) , n — ^ '5 V 1 9 <D»£-\Z. 
iiO. 6 6pra/s (0. 0 0 6 6A/s) , J*<D 
2 0 0 pm/s ( 2 . 0 A/s) &tm<Z)^{Cli 1 
Opra/s (0. lA/s) ©HR#*frTT?*«Ufc„ 



fc£\ Mg/Ag (2 0:1) WBS^UT, 
[0 2 7 81 *§f Lfc»fcl«:tt5#f 144 VC38 

[0 2 7 9] 
[*9] 





EL Mm (cd/a 2 ) 






— f&ftm 


12 


290 


12 


13 


600 


36 


14 


1220 


67 


15 


1900 


135 



[0 2 8 0] _b|a*£*tts T&mte&foftib* Y-¥* 

[0281] #U04 
^7y^^tert-^h^'>K2 8g (0. 2 5mol) , 4- 

(i^jL^/UT ^7) 2. 5g (0. 

2 3mol) ^0«tert-r %)VTlV=i— JV'6 0 Oml&^f 
fiMTT" 1 0 0°C^P^Ufc o CKD^^j&Ufdff 
a^^S^-n-yf^2 6. 7g (0. 1 2mol) 
Rmert-r ^/U-T/l^— A- 7 OmltD^'^tr, ^T'M^- 

JSiS^*: 10 0 C C-T 1 6 B^t^f U 6 5 °C[C^ 
U 7K^2 OmlT^fPb, IS«Eia*t?^B#^^U 



£y a-3 0 Oml^ldj^jg^-fr, WBHr^ii^J:^ 

* / — /i*tFdaSfc»U 1 0 0°CXm&£-& 

T\ 1, 4-: 6-fcT* — (4-^7^— /V 
7^7x^) -t"DP- (3, 4-c) -t°D— 
0. 8g (3^N^»^^S:aESf«cL 
TUSffiO 1 5 %) £rf#fc 0 
[0 2 8 2] 1, 4— b- 3, (4->? 
7i^7;;7x^) -fc: u p a- (3, 4-c) - 
t°p-/H. 0 2g (1. 6 4mmol) 1— >^A'— 

7c u #!J ^Atert-:/ h=^>K0. 5 7g (5. 0 9mmo 
1) ^tiTT^7l)HdPit 0 2Rtfflll8*Uta> 



(32) 



12 001-139940 



(4. 8 4mmol) ^^^#3i^DX, jl^Sr^^t- 
2B#Pp3M#U*: 0 %J&m&yo$:fc5 Omlt^JPLfctf) 

J»S^b/c 0 *S«*iirfc«)t>, ^fe^^o. 4 4 4g (2 



6%) SrWfc, 

[0 2 8 3] J:lET»fcixfcflS#*9ti\ WTo^lcti: 
[0 2 8 4] 

Hio] 



na 


e* 2 


F„«* 3 
na 


*** 


no 


1 max 

nm 


533 . 


47400 


591 


0.48 


537 


609 


*1 : 





*2 : ^/tsftttttK 
*4 : FQY 



[0 2 8 51 h!)^- 

H T/U^ — (ill) (Wako Pure Chemicals Indus 
triesftffi Xt^±IET«BtUfc<fc*« (0. 5 0« 
%) £:WE LT*lf LfcIM*#*St0>f tt> 9 
LTMl 0 3^I«tTELi^Mtt 0 #3K« 
ii, T/U5^^A»j*:^^W*6. 6 6 5 X 1 0 M Pa 
(5. OXlO^Torr) M3 0 0pm/s (3. 0 A/ 

s) f£^wc±mit^(Dm^\at 1 . 5pm/ s (o. o 

1 5A/s) ^If^TT« bfc 0 Jfc(fi<£>fc«>, «3t 



^f(j:5 2 OnnfCfctK 9 8 Ocd/m* 

#f$i"6 - £ ) o E L»*B*tf »»*f* 5 9 OnnfCfc 

[0 2 8 7] 

ten] 



y^r^mffi cv) 


EL )*& (cd/a 2 ) 


15 


540 


16 


1300 


17 


3900 


18 


12520 



[0 2 8 8] ±Btt*tt, *»WftA*3ftS^^ h-y^ 
[0289] #11105 

1, 4-i>fr] — 3, - 
fc°nn- (3, 4-c) -t°n-^2. 0 9g (4. 7 
Smmol) 1 — 2 — t°P y v^y ^3 0ml^ N 

2 b#Pb1 * 7 y — it ufc 0 ^7 y ^ ^tert-y h *> 

Kl. 2 9g (11. 5 2mmol) ^li^T-C^7 

^p^fc 0 lfflwawut©^ Wkr^i. 2 

lg (lOmmol) £HJ»£*Kai;t, £>K 

5ftMbfc 0 ffi^fcW^, *£®flsi. 1 3g (6 0 
%) 



[0 2 90] ft|106 

1, 4-v^l>-3, 6-fc^~ U-^^Vl^^ — 
rtO -tfocj- (3, 4-c) ^SrfflJSJDRH'i: 

H(£ (5 4%) £#fc 0 
[0291] il0 7 

Mzikr y /wftfe t> 3 , f->vT y /t^tt 

(4 2%) £#fc 0 
[0292] 0IJ 1 0 8 

*f y /wf 0 3 - 7 ^ - y /^&i£.m l 

^^ir^v^Jl 0 5«r*«JjgLfc, (5 5 

%) S:»fco 

[0 2 9 3] #8109 
#y ^jUtert-y h^->K4 5g (0. 4mol) N 9 -.x 
f/I/-3-'>ry^/W<y'-/U8 2g (0. 3 7 3mol) 



(33) 



12001-139940 



i^yei i oncidWRUt. rcoss^U/ts:^, 

a/^i^-n-^V4 3g (0. 1 8mol) &l>*tert 
-T ^/^a- /H 0 Oml£>88R£\ iT14t:^ffl 

*i«4 0miT?*ftu «aHa*-T»fflWll«:»ufci # 
/— /us o Oml*td»»2tt^ Wl-SrSjatcio-r*!! 

/U) — fcfncr-- (3, 4— c) — fcf n — /KD 1 

0. 5 g (i 1%) %mz a 

[0 2 9 4] mi 10 

1, 4-^b-3, 6 — tr* — (2-^7^) -fc u 
HP- (3, 4-c) - t u D— /U&tfJMb3, 5— S*- 
tert-^/W<^^^rttffl LfcCL £ £r(&^T#!J 10 5 

SrHOiKUfc, (3 6%) SrWfc, 

[0295] Mill 
J|{b 3 , 5 - S^— tert— ^/I^O^Wftfc V J 
3, 3 - f tfcl £ £rR£^T0!i 1 

1 OMfcBiSLfc, (3 0%) Sr#3t B 

[0296] M 112 

9 — hl^/U— 3 - *>T 7 jJ/W<*S*- /Wftfr 9 1 — 
(4-'>r;7x^) -2- (3, 5-C/~tert-^' 

|*V^T«1 0 9«:»9igU&, (5%) 
fc. 

[0 29 7] fll 13 

3 , 5 — ^ ^/l^ V ^V^T/V^W^J t UTft 
ffiUfcr^^^T^!il 1 2Srj»tJ3gbfco *felHfc 

(8%) fcftfc. 

[0298] M 114 
JUL 3 -7^^y^^7y^/« £ ttti Lfc 
rtSrl»v^-C«l OMfcDiEUho (2 3%) 




[0299] 09 115 

r«i o«*Djguto m&mfc (40%) &mit 0 

[0300] M 116 

OfrHfeDiELfco (4 5%) 

[0301] m 117 

(a) 1, 4-^1—3, 6-tf^- (4-t^zn- 
tv) — fcftJd — (3, 4-c) — tfn— /U-4. 0 4g 

(lOmmol) £\ 1 2 - tTn y & S is 3 0ml 

M-C2l*W^9y-ffcLfc B ^y ^Atert-^h 
^r'>Kl. 2 3g (llmmol) 

7 y lwnoflwufcwb. H{t3, 5-5? 

-tert-^/WO-^2. 8 3g (lOmmol) fclxJS 

m^m^u^ m&vo& tsb^2 mm&w ufc 0 
h^^>r- (v-y^^VK mj^u^pp^^ 

>-) iCiotttStt (H»S*fc<Dti, 1, 4-S^ 
h— 2 — tert— ^^/l^VC'/l') —3, 6 — 

- (4 — t"7x^/V) -t"nn- (3, 4-c) — t°n 

— /H. 6 lg (2 5%) 2r#fc 0 
[0 3 0 2] (b) »bJxfcl, 4-^h-2- (v> 

-tert-^/U-^^^/V) -3, — (4-tf:7 

- -t°nc- (3, 4-c) -feTo — /H . 6 1 

g£, 1-^A— 2- t u D!) ^/^aomicp, ifif 
1 S^^^y— ftlLfco ^Atert-r/b^K 
0. 3 2g (2. 8mmol) &g*#H5ST-C*9 U — 1- 
mi»Lf:Wt)> 1, 2--v ? 3~K^V 
3. 3 8g (1. 2mmol) SrRjSWAWld&DA., ^» 

«SLt 0 KJftSiirfctf)*^ ^IVC^&UffcO. 5 8g 

[0 3 0 3] 
Ifb2 9] 

o 

o 

5?( IV 




(34) 



2001-139940 



[0 304] M118 

(a) 1, 4-^h-3, 6 — {A-^^JVy 
-t°on- (3, 4-c) -Vv—sU&m&it 
^iiLTflUc^iWv^ll7 (a) SrlkO 
igL. 1, 4 — S^firh— 2 — (v?— tert— -fTA^lsi? 
JV) -3, 6 — tT^— (4— /f^7xx/l/) — t u Pn 
- (3, 4-c) -t"D-/W: (3 2%) 0 

[0 3 0 5] (b) 1, 4— 2— (S*— tert- 




^/l^i/vvu) -3, 6 — - (4-^3vK7=c~ 
jV) -t"PP- (3, 4-c) — fcfn— /l^tfa, a' 

17 (b) «:»!JjgU/to KTOS:vo#ftB#S* 

[0 3 0 6] 
[fk3 0] 




V 



[0 3 0 7] i 119 — 129 Vita 
E Lit^S:* t &ti£kT<n$k 9 (c— Jli-S<t:^*-7C [0 3 0 8] 

h*jr©ft*3 5 i-ffiffl uT^y 104 &m*)T& K12] 











el mm 




(W) 


&&%} MM* 


j&ft[na] 


[cd/* 2 } 


119 


57 


1.4 


555 


4820 


120 


53 


1.2 


594 


8517 


121 


55 


1.3 


566 


7329 


122 


59 


1.8 


591 


5344 


123 


104 


1.3 


608 


11004 


124 


114 


1.5 


619 


9831 


125 


109 


1.3 


567 


8745 


126 


112 


1.8 


591 


5302 


127 


115 


1.4 


611 


6398 


128 


116 


2 


617 


8784 


129 


10 


2 


621 


7108 



[0309] ffll 130 — 134 



[0 3 10] 

ttl 3] 



(35) 
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m 


w) 


[nm] 


el mm 

[cd/a 2 ] 


130 


105 


639 


1429 


131 


106 


611 


4540 


132 


109 


588, 625 


2330 


133 


112 


605 


1654 


134 


113 


624 


875 



[0311] ^135 
Th7t KD77^#MIA1 q 3 (Tokyo Kasei Org 
anic Chemicals^fcSD 2 9 4mg&tK 1 , 4 - i?tr Y - 
2, (3, 5-^-tert-^y^O^/U) 

— 3, 6-t"x- (4-^y^n/L-r 5: y y^—sis) - 

M u ux2— (3, 4 — c) -t^-zPemg^^PO^^ 
> 5 o ml \£m$ Lfc r J; 5 UT»fclWS*:*» 
5 0 OmlWo< 19 £&flPU #^^Lfcit^^iRft 
U ^$it^ 0 #^tU^^^r, 6. 6 5-10 
H Pa (5 • lO^'Torr) ^jgcl±^#[SMT-trM-r5 
SOI 



^I-m^2 5 0mg (5%) £#fc 0 

[0312] mftmmvMxtJVitctm^tz.** 

[0313] M 136 — 138 

uT<Dm 1 1 \c-ittz>tf* hm&^w^-rsm 1 3 

[0 3 14] 
[^14] 





[**%] 


[na] 


EL flute 

[cd/n 2 ] 


136 


5 


615 


9013 


137 


3 


617 


10085 


138 


2 


613 


9686 



(72)»9!# H (72)3MU# T:/— A' >r 

^^®TfT^[E:^aW5-52 ^^^S 1732 T/U^x^/U 7 K 

202 

(72) U^</Uh ^^yf^f 

*4*m 1213 is^-v 
1/ =f |>qx^ 11 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
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SOLUTION: This electroluminescence element 
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